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TRICYCLIC QUINOLINONE AND TRICYCLIC QtJINOLINB AS ANDROGEN RECEPTOR MODUIiATOR 
COMPOUNDS 

Related Application 

5 

The present application claims the benefit of priority to U.S. Provisional 
Application No. 60/271,1 15, filed on February 23, 2001 which is incorporated by 
reference in its entirety. 

10 Field of the Invention 

This invention relates to non-steroidal compounds that are modulators {i.e. agonists 
and antagonists) of androgen receptors and to methods for making and using such 
compounds. 

15 

Background of the Invention 

Intracellular receptors (IRs) form a class of structurally-related genetic regulators 
scientists have named "ligand dependent transcription factors." R.M. Evans, Science, 

20 240:889 (1988). Steroid receptors are a recognized subset of the IRs, including the 
progesterone receptor (PR) androgen receptor (AR), estrogen receptor (ER), 
glucocorticoid receptor (GR) and mineralocorticoid receptor (MR). Regulation of a gene 
by such factors requires both the IR itself and a corresponding ligand, which has the 
ability to selectively bind to the IR in a way that affects gene transcription. 

25 A compound that binds an IR and mimics the effect of the native ligand is referred 

to as an "agonist", while a compound that inhibits the effect of the native ligand is called 
an "antagonist." The term '^modulators" refers to compounds that are agonists, partial 
agonists or antagonists. 

The effectiveness of known modulators of steroid receptors is often tempered by 

30 their undesired side-effect profile, particularly during long-term administration. For 

example, the effectiveness of progesterone and estrogen agonists, such as norgestrel and 
diethylstilbesterol, respectively, as female birth control agents must be weighed against the 
increased risk of breast cancer and heart disease to women taking such agents. Similarly, 
the progesterone antagonist, mifepristone (RU486), if administered for chronic 

35 indications, such as uterine fibroids, endometriosis and certain hormone-dependent 
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cancers, could lead to homeostatic imbalances in a patient due to its inherent cross- 
reactivity as a GR antagonist. Accordingly, identification of compounds that have good 
specificity for one or more steroid receptors, but have reduced or no cross-reactivity for 
other steroid or intracellular receptors, would be of significant value in the treatment of 
5 male and female hormone responsive diseases. 

A group of quinolinone and coumarin analogs having a fused ring system of the 
aryl, piperidine, pyrrolidine, or indoline series have been described as androgen 
modulators. See IX S. Patent No. 5,696,130; Int. Patent Appl. WO 97/49709; L.G. 
Hamann, et al J. Med. Chem., 41:623-639 (1998); J. P. Edwards, et ah, Bioorg. Med. 
10 Chem. Lett., 8:745-750 (1998); J. P. Edwards, et ah, Bioorg. Med. Chem. Lett., 9:1003- 
1008! (1999), R. I. Higuchi, etal, Bioorg. Med. Chem. Lett. 7 9:1335-1340 (1999). 

The entire disclosures of the publications and references referred to above and 
hereafter in this specification are incorporated herein by reference and are not admitted to 
be prior art. 

15 

Summary of the Invention 

The present invention is directed to androgen receptor modulator compounds. This 
invention is also directed to pharmaceutical compositions containing such compounds as 

20 well as methods of using such compounds and pharmaceutical compositions for 

modulating processes mediated by steroid receptors. More particularly, the invention 
relates to non-steroidal compounds that are high-affinity, high-specificity agonists, partial 
agonists (i.e., partial activators and/or tissue-specific activators) and antagonists for 
androgen receptors (AR). Also provided are methods of making such compounds and 

25 pharmaceutical compositions, as well as intermediates used in their synthesis. 



/ 
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Compounds of the present invention are represented by those having the formula: 




(in) 
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(TV) 

5 

wherein: 

R 1 is selected from the group of hydrogen, F, CI, Br, I, N0 2 , OR 9 , NR 10 R U , 
S(0) n R 9 , Ci - C 8 alkyl, Ci - Cs haloalkyl, Ci - C 8 heteroalkyl, C 3 - C 8 cycloalkyl, aryl, 
arylalkyl, heteroaryl, C 2 - C 8 alkynyl and C 2 - C 8 alkenyl, wherein the alkyl, haloalkyl, 
10 heteroalkyl, cycloalkyl, aryl, arylalkyl, heteroaryl, alkynyl and alkenyl groups may be 
optionally substituted; 

R 2 is selected from the group of hydrogen, F, CI, Br, I, CF 3 » CF 2 C1, CF 2 H, CFH 2 , 
CF 2 OR 9 , CH 2 OR 9 , OR 9 , S(0)r^ 9 9 NR 10 R U , Ci - Cg alkyl, Ci - C 8 haloalkyl Ci - C 8 
heteroalkyl, C 3 - C 8 cycloalkyl, aryl, arylalkyl, heteroaryl, C 2 - C 8 alkynyl and C 2 - Cg r 
15 alkenyl, wherein the alkyl, haloalkyl, heteroalkyl, cycloalkyl aryl, arylalkyl, heteroaryl, 
alkynyl and alkenyl groups may be optionally substituted; 

R 3 and R 4 each independently is selected from the group of hydrogen, OR 9 , 
SfO^R 9 , NR 10 R U , C(Y)OR n , C(Y)NR 10 R n , C x - C 8 alkyl, d - C 8 haloalkyl, C, - C 8 
heteroalkyl, C 3 - C 8 cycloalkyl, aryl, arylalkyl, heteroaryl, C 2 - C 8 alkynyl and C 2 - C 8 
20 alkenyl, wherein the alkyl, haloalkyl, heteroalkyl, cycloalkyl, aryl, arylalkyl, heteroaryl, 
alkynyl and alkenyl groups may be optionally substituted; or 

R 3 and R 4 taken together form a three to eight membered saturated or unsaturated 
cafbocyclic or heterocyclic ring; or 

R 3 and R 5 taken together form a three to eight membered saturated or unsaturated 
25 carbocyclic ring; or 

R 3 and R 6 taken together form a three to eight membered saturated or unsaturated 
carbocyclic ring; or 

R 3 and R 13 taken together form a three to eight membered saturated or unsaturated 
heterocyclic ring; 
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R 5 and R 6 each independently are selected from the group of hydrogen, CF3, 
CF2CI, CF2H, CFH 2 , Ci - Cg alkyl, C, - Cg haloalkyl, C, - Cg heteroalkyl, C 3 - Cg 
cycloalkyl, aryl, arylalkyl, heteroaryl, C 2 - Cg alkynyl and C 2 - Cg alkenyl, wherein the 
alkyl, haloalkyl, heteroalkyl, cycloalkyl, aryl, arylalkyl, heteroaryl, alkynyl and alkenyl 
5 groups may be optionally substituted; or 

R 5 and R 6 taken together form a three to eight membered saturated or unsaturated 
caibocyclic ring; or 

R 5 and R 13 taken together form a three to eight membered saturated or unsaturated 
heterocyclic ring; or 

10 R 6 and R 13 taken together form a three to eight membered saturated or unsaturated 

heterocyclic ring; 

R 7 is selected from the group of hydrogen, F, CI, Br, I, Ci - Cg alkyl, Ci - C 8 
haloalkyl, d - C 8 heteroalkyl, aryl, heteroaryl, OR 9 , S(0)„R 9 , NR 10 R n , C(Y)OR n and 
C(Y)NR 10 R n , wherein the alkyl, haloalkyl, heteroalkyl, aryl and heteroaryl groups may be 
1 5 optionally substituted; 

R 8 is selected from the group of hydrogen, F, CI, Br, I, Ci - C 8 alkyl, Ci - C 8 
haloalkyl, C, - C 8 heteroalkyl, aryl, heteroaryl, OR 9 , S(0) n R 9 , NR ia R n , C(Y)OR u and 
C(Y)NR 10 R n , wherein the alkyl, haloalkyl, heteroalkyl, aryl and heteroaryl groups may be 
optionally substituted; 

20 R 9 is selected from the group of hydrogen, Ci ~ Cg alkyl, Ci - Cg haloalkyl, d - 

C 8 heteroalkyl, aryl, heteroaryl and arylalkyl, wherein the alkyl, haloalkyl, heteroalkyl, 
aryl, heteroaryl and arylalkyl groups may be optionally substituted; 

R 10 is selected from the group of hydrogen, Ci - C 8 alkyl, Ci - C 8 haloalkyl, Q - 
Cg heteroalkyl, aryl, heteroaryl, arylalkyl, C0 2 R 12 , C(0)R 12 , S0 2 R 12 and S(0)R 12 , wherein 

25 the alkyl, haloalkyl, heteroalkyl, aryl, heteroaryl and arylalkyl groups may be optionally 
substituted; 

R u and R 12 each independently is selected from the group of hydrogen, C\ - C 8 
alkyl, Ci - C 8 haloalkyl, Ci - Cg heteroalkyl, aryl, heteroaryl and arylalkyl, wherein the 
alkyl, haloalkyl, heteroalkyl, aryl, heteroaryl and arylalkyl groups may be optionally 
30 substituted; 

R 13 is selected from the group of Ci - C 8 alkyl, d - C 8 haloalkyl, Ci - C 8 
heteroalkyl, C2 - Cg alkenyl, C 2 - Cg alkynyl, C 3 - Cg cycloalkyl, aryl, heteroaryl, 
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aryialkyl and heteroarylalkyl, wherein the alkyl, haloalkyl, heteroalkyl, alkenyl, alkynyl, 
cycloalkyl, aryl, heteroaryl, aryialkyl and heteroarylalkyl groups may be optionally 
substituted; 

R 16 is selected from the group of hydrogen, Ci — Cg alkyl, Ci — Cs haloalkyl, Ci — 
5 C 8 heteroalkyl, COR 17 , C0 2 R 17 and CONR 12 R 17 , wherein the alkyl, haloalkyl and 
heteroalkyl groups may be optionally substituted; 

R 17 is selected from the group of hydrogen, Ci - Cg alkyl, Ci - Cg haloalkyl and Ci 
- Cg heteroalkyl, wherein the alkyl, haloalkyl and heteroalkyl groups maybe optionally 
substituted; 

10 R 18 is selected from the group of hydrogen, F, Br, CI, I, CN, Ci - Cg alkyl, d - C 8 

haloalkyl, Ci - C 8 heteroalkyl, OR 16 , NR 16 R 17 , SR 16 , CH 2 R 16 , COR 17 , CO2R 17 , 
CONR 16 R 17 , SOR 17 and SO2R 17 , wherein the alkyl, haloalkyl and heteroalkyl groups may 
. be optionally substituted; 

R 19 is selected from the group of hydrogen, C\ - Cg alkyl, Ci - Cg haloalkyl, Ci - 
15 Cg heteroalkyl, C 2 - Cg alkenyl, C 2 - Cg alkynyl, C3 - Cg cycloalkyl, aryl, heteroaryl, 

aryialkyl and heteroarylalkyl, wherein the alkyl, haloalkyl, heteroalkyl, alkenyl, alkynyl, 
cycloalkyl, aryl, heteroaryl, aryialkyl and heteroarylalkyl groups may be optionally 
substituted; 

m is selected from the group of 0, 1 and 2; 
20 n is selected from the group of 0, 1 and 2; 

V is selected from the group of O and S; 

W is selected from the group of O, S(0)n, NH, N{R 13 >, N{C(Y)R n } and 
N{S02R n }; 

X and Z each independently is selected from the group of O, S(0)n, NH, N{R n } , 
25 N{C(Y)R u },N{S0 2 R 12 } andN{S(0)R 12 }; and 

Y is selected from the group of O, S, N{R 19 } and N{OR 19 } ; 
and phannaceutically acceptable salts thereof. 



30 



Detailed Description of the Invention 

In accordance with the present invention, we have developed novel compounds, 
compositions and methods of preparing non-steroidal compounds that are AR modulators. 
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Specifically, we have developed agonists, partial agonists (i.e., partial activators and/or 
tissue-specific activators) and antagonists for androgen receptors and methods of 
preparing these compounds and compositions. Compounds of the present invention may 
be high affinity, high specificity agonists, partial agonists, or antagonists for androgen 
5 receptors. 

In accordance with the present invention and as used herein, the following 
structure definitions are provided for nomenclature purposes. Furthermore, in an effort to 
maintain consistency in the naming of compounds of similar structure but differing 
substituents, the compounds described herein are named according to the following 
1 0 general guidelines. The numbering system for the location of substituents on such 
compounds is also provided. 

A 2£T-[l,4]oxazino[2^^qumoline is represented by the following structure: 




An 8J7-[l,4]oxazino[2^-/)quinoline is represented by the following structure: 



20 
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A 1H, 6H-pyrrolo[l l > 2 t :4 > 5][l,4]oxazino[2,3-f]quhiolin-2-one is represented by 
the following structure: 



6 7 




In accordance with the present invention and as used herein, the following terms 
are defined with the following meanings, unless explicitly stated otherwise. 

The term "alky!," alone or in combination, refers to an optionally substituted 
straight-chain or branched-chain alkyl radical having from 1 to about 12 carbon atoms. 

1 0 The term also includes substituted straight-chain or branched-chain alkyl radicals having 
from 1 to about 6 carbon atoms as well as those having from 1 to about 4 carbon atoms. 
Examples of alkyl radicals include methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
sec-butyl, tert-butyl, tert-amyl, pentyl, hexyl, heptyl, octyl and the like. 

The term "alkenyl," alone or in combination, refers to an optionally substituted 

1 5 straight-chain or branched-chain hydrocarbon radical having one or more carbon-carbon 
double-bonds and having from 2 to about 18 carbon atoms. The term also includes 
substituted straight-chain or branched-chain alkyl radicals having one or more carbon- 
carbon double bonds and having from 2 to about 6 carbon atoms as well as those having 
from 2 to about 4 carbon atoms. Examples of alkenyl radicals include ethenyl, propenyl, 

20 1 ,4-butadienyl and the like. 

The term "alkynyl," alone or in combination, refers to an optionally substituted 
straight-chain or branched-chain hydrocarbon radical having one or more carbon-carbon 
triple-bonds and having from 2 to about 12 carbon atoms. The term also includes 
substituted straight-chain or branched-chain alkyl radicals having one or more carbon- 

25 carbon tyriple bonds and having from 2 to about 6 carbon atoms as well as those having 
from 2 to about 4 carbon atoms. Examples of alkynyl radicals include ethynyl, propynyl, 
butynyl and the like. 

The term "heteroalkyl" refers to alkyl groups, as described above, in which one or 
more skeletal atoms are oxygen, nitrogen, sulfur or combinations thereof. The term 

8 
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heteroalkyl also includes alkyl groups in which one 1 to about 6 skeletal atoms are 
oxygen, nitrogen, sulfur or combinations thereof as well as those in which 1 to 4 skeletal 
atoms are oxygen, nitrogen, sulfur or combinations thereof and those in which 1 to 2 
skeletal atoms are oxygen, nitrogen, sulfur or combinations thereof. 
5 The term "alkoxy," alone or in combination, refers to an alkyl ether radical 

wherein the term alkyl is defined as above. Examples of alkoxy radicals include methoxy, 
ethoxy, n-propoxy, isopropoxy, n-butoxy, iso-butoxy, sec-butoxy, tert-butoxy and the like. 

The term "aryloxy," alone or in combination, refers to an aryl ether radical wherein 
the term aryl is defined as below. Examples of aryloxy radicals include phenoxy, 

10 benzyloxy and the like. 

The term "alkylthio," alone or in combination, refers to an alkyl thio radical 
wherein the term alkyl is defined as above. 

The term "arylthio," alone or in combination, refers to an aryl thio radical wherein 
the term aryl is defined as below. 

1 5 The term "oxo" refers to =0. 

The term "aryl," alone or in combination, refers to an optionally substituted 
aromatic ring system. The term aryl includes monocyclic aromatic rings, polyaromatic 
rings and polycyclic aromatic ring systems containing from six to about twenty carbon 
atoms. The term aryl also includes monocyclic aromatic rings, polyaromatic rings and 

20 polycyclic ring systems containing from 6 to about 12 carbon atoms, as well as those 
containing from 6 to about 10 carbon atoms. The polyaromatic and polycyclic aromatic 
rings systems may contain from two to four rings. Examples of aryl groups include, 
without limitation, phenyl, biphenyl, naphthyl and anthryl ring systems. 

The term "heteroaryl" refers to optionally substituted aromatic ring systems 

25 containing from about five to about 20 skeletal ring atoms and having one or more 

heteroatoms such as, for example, oxygen, nitrogen and sulfur. The term heteroaryl also 
includes optionally substituted aromatic ring systems having from 5 to about 12 skeletal 
ring atoms, as well as those having from 5 to about 1 0 skeletal ring atoms. The term 
heteroaryl may include five- or six-membered heterocyclic rings, polycyclic 

30 heteroaromatic ring systems and polyheteroaromatic ring systems where the ring system 
has two, three or four rings. The terms heterocyclic, polycyclic heteroaromatic and 
polyheteroaromatic include ring systems containing optionally substituted heteroaromatic 
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rings having more than one heteroatom as described above (e.g., a six membered ring with 
two nitrogens), including polyheterocyclic ring systems of from two to four rings. The 
term heteroaryl includes ring systems such as, for example, furanyl, benzofuranyl, 
chromenyi, pyridyl, pyrrolyl, indolyl, quinolinyl, N-alkyl pyrrolyl, pyridyl-N-oxide, 
5 pyrimidoyl, pyrazinyl, imidazolyl, pyrazolyl, oxazolyl, benzothiophenyl, purinyl, 
indolizinyl, thienyl and the like. 

The term "heteroarylalkyl" refers to a C1-C4 alkyl group containing a heteroaryl 
group, each of which may be optionally substituted. 

The term "heteroarylthio" refers to the group -S-heteroaryl. 
10 The term "acyloxy" refers to the ester group -OC(0)-R, where R is hydrogen, 

alkyl, alkenyl, alkynyl, aryl, or arylalkyl, wherein the alkyl, aDcenyl, alkynyl and arylalkyl 
groups may be optionally substituted. 

The term "carboxy esters" refers to -C(0)OR where R is alkyl, aryl or arylalkyl, 
wherein the alkyl, aryl and arylalkyl groups may be optionally substituted. 



15 



The term "carboxamido" refers to 



O 

R-8-N- 
R' 

where R and R' each independently is selected from the group of hydrogen, alkyl, aryl and 
arylalkyl, wherein the alkyl, aryl and arylalkyl groups may be optionally substituted. 
20 The term "cycloalkyl*', alone or in combination, refers to a monocyclic, bicyclic or 

tricyclic alkyl radical wherein each cyclic moiety has from 3 to about 8 carbon atoms. 
Examples of cycloalkyl radicals include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl 
and the like. 

The term "arylalkyl,** alone or in combination, refers to an alkyl radical as defined 
25 above in which one hydrogen atom is replaced by an aryl radical as defined above, such 
as, for example, benzyl, 2-phenylethyl and the like. 

The terms haloalkyl, haloalkenyl, haloalkynyl and haloalkoxy include alkyl, 
alkenyl, alkynyl and alkoxy structures, as described above, that are substituted with one or 
more fluorines, chlorines, bromines or iodines, or with combinations thereof. 
30 The terms cycloalkyl, aryl, arylalkyl, heteroaryl, alkyl, alkynyl, alkenyl, haloalkyl 
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and heteroalkyl include optionally substituted cycloalkyl, aryl, arylalkyl, heteroaryl, alkyl, 
alkynyl, alkenyl, haloalkyl and heteroalkyl groups. 

The term "carbocycle" includes optionally substituted, saturated or unsaturated, 
three- to ei ght-membered cyclic structures in which all of the skeletal atoms are carbon. 
5 The term "heterocycle" includes optionally substituted, saturated or unsaturated, 

three- to eight-mernbered cyclic structures in which one or more skeletal atoms is oxygen, 
nitrogen, sulfur, or combinations thereof. 

The term "acyl" includes alkyl, aryl, heteroaryl, arylalkyl or heteroarylalkyl 
substituents attached to a compound via a carbonyl functionality (e.g., -COalkyl, -CO- 
10 aryl, 

-CO-arylalkyl or -CO-heteroarylalkyl, etc.). 

"Optionally substituted" groups may be substituted or unsubstituted. The 
substituents of an "optionally substituted" group may include, without limitation, one or 
more substituents independently selected from the following groups or designated subsets 
15 thereof: alkyl, alkenyl, alkynyl, heteroalkyl, haloalkyl, haloalkenyl, haloalkynyl, 

cycloalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, alkoxy, aryloxy, haloalkoxy, amino, 
alkylamino, dialkylamino, alkylthio, arylthio, heteroarylthio, oxo, carboxyesters, 
carboxamido, acyloxy, hydrogen, F, CI, Br, I, CN, N0 2 , NH 2 , N 3 , NHCH 3 , N(CH 3 ) 2 , SH, 
SCH 3 , OH, OCH 3 , OCF3, CH 3 , CF 3 , C(0)CH 3 , C0 2 CH 3 , COzH, C(0)NH 2 , OR 9 , SR 9 and 
20 NR 10 R n . An optionally substituted group may be unsubstituted (e.g., -CH 2 CH 3 ), fully 
substituted (e.g., -CF 2 CF 3 ), monosubstituted (e.g., -CH 2 CH 2 F) or substituted at a level 
* anywhere in-between fully substituted and monosubstututed (e.g., -CH 2 CF 3 ). 
The term "halogen" includes F, CI, Br and I. 

The term "mediate" means affect or influence. Thus, for example, conditions 
25 mediated by an androgen receptor are those in which an androgen receptor plays a role " 
Androgen receptors are known to play a role in conditions including, for example, acne, 
male-pattern baldness, sexual dysfunction, impotence, wasting diseases, hirsutism, 
hypogonadism, prostatic hyperplasia, osteoporosis, cancer cachexia, and hormone- 
dependent cancers. 

30 The term "selective" refers to compounds that display reactivity towards a 

particular receptor (e.g., an androgen receptor) without displaying cross-reactivity towards 
another receptor (e.g., glucocorticoid receptor). Thus, for example, selective compounds 

11 
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of the present invention may display reactivity towards androgen receptors without 
displaying cross-reactivity towards glucocorticoid receptors. 

Compounds of the present invention are represented by those having the formula: 

■>3 n 4 



10 



15 



20 




(II) 

OR 



R* R 4 
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(IV) 

5 

wherein: 

R 1 is selected from the group of hydrogen, F, CI, Br, I, N0 2 , OR 9 , NR ,0 R n , 
S(0)nR 9 , Ci - Cg alkyl, C 3 - C 8 haloalkyl, Ci - Cg Heteroalkyl, C 3 - C 8 cycloalkyl, aryl, 
arylalkyl, heteroaryl, C 2 — Cg alkynyl and C 2 - Cg alkenyl, wherein the alkyl, haloalkyl, 
10 heteroalkyl, cycloalkyl, aryl, arylalkyl, heteroaryl, alkynyl and alkenyl groups may be 
optionally substituted; 

R 2 is selected from the group of hydrogen, F, CI, Br, I, CF 3 , CF 2 C1, CF 2 H, CFH 2 , 
CF 2 OR 9 , CH 2 OR 9 , OR 9 , S(0)„R 9 , NR 10 R n , d - Cg alkyl, Ci - C 8 haloalkyl, Ci - C 8 
heteroalkyl, C 3 - Cg cycloalkyl, aryl, arylalkyl, heteroaryl, C 2 - Cg alkynyl and C 2 - C 8 
15 alkenyl, wherein the alkyl, haloalkyl, heteroalkyl, cycloalkyl aryl, arylalkyl, heteroaryl, 
alkynyl and alkenyl groups may be optionally substituted; 

R 3 and R 4 each independently is selected from the group of hydrogen, OR 9 , 
S(0)nR 9 ,NR ,a R n , C(Y)OR n , C(Y)NR 10 R n , Ci - C 8 alkyl, Ci - C 8 haloalkyl, C, - C 8 
heteroalkyl, C 3 - C 8 cycloalkyl, aryl, arylalkyl, heteroaryl, C 2 - Cg alkynyl and C 2 - C 8 
20 alkenyl, wherein the alkyl, haloalkyl, heteroalkyl, cycloalkyl, aryl, arylalkyl, heteroaryl, 
alkynyl and alkenyl groups may be optionally substituted; or 

R and R taken together form a three to eight membered saturated or unsaturated 
carbocyclic or heterocyclic ring; or 

R 3 and R 5 taken together form a three to eight membered saturated or unsaturated 
25 carbocyclic ring; or 

R 3 and R 6 taken together form a three to eight membered saturated or unsaturated 
carbocyclic ring; or 

R 3 and R 13 taken together form a three to eight membered saturated or unsaturated 
heterocyclic ring; 

13 
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R 5 and R 6 each independently are selected from the group of hydrogen, CF3, 
CF2CI, CF 2 H, CFH 2 , Ci - C 8 alkyl, Ci - C 8 haloalkyl, Ci - C 8 heteroalkyl C 3 - C 8 
cycloalkyl, ary], arylalkyl, heteroaryl, C 2 - Cg alkynyl and C2 - Cg alkenyl, wherein the 
alkyl, haloalkyl, heteroalkyl, cycloalkyl, aryl, arylalkyl, heteroaryl, alkynyl and alkenyl 
5 groups may be optionally substituted; or 

R 5 and R 6 taken together form a three to eight membered saturated or unsaturated 
carbocyclic ring; or 

R 5 and R 13 taken together form a three to eight membered saturated or unsaturated 
heterocyclic ring; or 

10 R 6 and R 13 taken together form a three to eight membered saturated or unsaturated 

heterocyclic ring; 

R 7 is selected from the group of hydrogen, F, CI, Br, I, Ci - C 8 alkyl, Ci - C 8 
haloalkyl, Ci - C 8 heteroalkyl, aryl, heteroaryl, OR 9 , S(0)„R 9 , NR 10 R n , QY)OR n and 
C(Y)NR I0 R n , wherein the alkyl, haloalkyl, heteroalkyl, aryl and heteroaryl groups may be 
15 optionally substituted; 

R 8 is selected from the group of hydrogen, F, CI, Br, I, Q - C 8 alkyl, Q - Cg 
haloalkyl, Ci - C 8 heteroalkyl, aryl, heteroaryl, OR 9 , S(0)„R 9 , NR 10 R n , C(Y)OR n and 
C(Y)NR 10 R n , wherein the alkyl, haloalkyl, heteroalkyl, aryl and heteroaryl groups may be 
optionally substituted; 

20 R 9 is selected from the group of hydrogen, Ci - C 8 alkyl, Ci - C 8 haloalkyl, Ci - 

C 8 heteroalkyl, aryl, heteroaryl and arylalkyl, wherein the alkyl, haloalkyl, heteroalkyl, 
aryl, heteroaryl and arylalkyl groups may be optionally substituted; 

R 10 is selected from the group of hydrogen, C\ - C 8 alkyl, Ci - C 8 haloalkyl, Ci - 
Cg heteroalkyl, aryl, heteroaryl, arylalkyl, CO2R 12 , C(0)R 12 , SO2R 12 and S(0)R 12 , wherein 

25 the alkyl, haloalkyl, heteroalkyl, aryl, heteroaryl and arylalkyl groups may be optionally 
substituted; 

R» and R 12 each independently is selected from the group of hydrogen, C, - C 8 
alkyl, Ci - C 8 haloalkyl, Q - C 8 heteroalkyl, aryl, heteroaryl and arylalkyl, wherein the 
alkyl, haloalkyl, heteroalkyl, aryl, heteroaryl and arylalkyl groups may be optionally 
30 substituted; 

R 13 is selected from the group of Ci - C 8 alkyl, Ci - Cg haloalkyl, Ci - C 8 
heteroalkyl, C 2 - C 8 alkenyl, C 2 - Cg alkynyl, C 3 - C 8 cycloalkyl, aryl, heteroaryl, 
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arylalkyl and heteroarylalkyl, wherein the alkyl, haloalkyl, heteroalkyl, alkenyl, alkynyl, 
cycloalkyl, aryl, heteroaryl, arylalkyl and heteroarylalkyl groups may be optionally 
substituted; 

R 16 is selected from the group of hydrogen, Ci - C 8 alkyl, Ci - C 8 haloalkyl, Ci - 
5 Cg heteroalkyl, COR 17 , CQzR 17 and CONR 12 R 17 , wherein the alkyl, haloalkyl and 
heteroalkyl groups may be optionally substituted; 

R 17 is selected from the group of hydrogen, Q - C 8 alkyl, Ci - C 8 haloalkyl and Ci 
- Cg heteroalkyl, wherein the alkyl, haloalkyl and heteroalkyl groups may be optionally 
substituted; 

10 R 18 is selected from the group of hydrogen, F, Br, CI, I, CN, Ci - C 8 alkyl, Ci - C 8 

haloalkyl, d - C 8 heteroalkyl, OR 16 , NR 16 R 17 , SR 16 , CH 2 R 16 , COR 17 , CO2R 17 , 
CONR 16 R 17 , SOR 17 and SO2R 17 , wherein the alkyl, haloalkyl and heteroalkyl groups may 
be optionally substituted; 

R 19 is selected from the group of hydrogen, Ci - Cg alkyl, Ci — C 8 haloalkyl, Ci - 

15 Cg heteroalkyl, C2 — C 8 alkenyl, C2 — C 8 alkynyl, C3 - C 8 cycloalkyl, aryl, heteroaryl, 

arylalkyl and heteroarylalkyl, wherein the alkyl, haloalkyl, heteroalkyl, alkenyl, alkynyl, 
cycloalkyl, aryl, heteroaryl, arylalkyl and heteroarylalkyl groups may be optionally 
substituted; 

m is selected from the group of 0, 1 and 2; 

20 n is selected from the group of 0, 1 and 2; 

V is selected from the group of O and S; 

W is selected from the group of O, S(0)n, NH, N{R 13 }, N{C(Y)R n } and 
N{S0 2 R H }; 

X and Z each independently is selected from the group of O, S(0)n, NH, N{R n }, 
25 N{C(Y)R n }, N{S0 2 R 12 } andN{S(0)R 12 }; and 

Y is selected from the group of O, S, N{R 19 } and N{OR 19 }; 
and pharmaceutical^ acceptable salts thereof. 

In one aspect, the present the invention provides compounds represented by 
formula I through IV. In another aspect, the present invention provides a pharmaceutical 
30 composition comprising an effective amount of an AR modulating compound of formula I 
through IV shown above, wherein R 1 through R 13 , R 16 through R 19 , m, n, V, W, X, Y, and 
Z are as described above. 
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In another aspect, the present invention provides a method of modulating processes 
mediated by ARs by administering to a patient an effective amount of a compound of 
formula I through IV shown above, wherein R 1 through R 13 , R 16 through R 19 , m, n, V, W, 
X, Y, and Z are as described above. In one aspect, the modulation is activation, while in 
another aspect, the modulation is inhibition. In each case, the method involves 
administering to a patient a pharmaceutically effective amount of a compound of formula I 
through IV shown above, wherein R 1 through R 13 , R 16 through R 19 , m, n, V, W, X, Y, and 
Z are as described above. 

With regard to the foregoing variables, the inventors contemplate any combination 
of the Markush groups as set forth above and as described in the following table. 
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Markush Group 
A 


Markush Group 
B 


Markush Group 
C 


Markush Group 
D 


R 1 


hydrogen, F, CI, 
OR 9 ,NR 10 R n , 
S(0)nR 9 , C1-C4 
alkyl, Ci - C 4 
haloalkyl and 
Ci — C4 
heteroalkyl, 
wherein the alkyl, 
haloalkyl and 
heteroalkyl groups 
may be optionally 
substituted 


hydrogen, F, CI, Ci 
- C 4 alkyl, Ci - C 4 
haloalkyl and 
Ci -C4 
heteroalkyl, 
wherein the alkyl, 
haloalkyl and 
heteroalkyl may be 
optionally 
substituted. 


hydrogen, F and 
optionally 
substituted Ci - C4 
alkyl. 


hydrogen and 
optionally 
substituted Ci - C4 
alkyl 


R 2 


hydrogen, F, CI, 
Br, I, CF 3 , CF 2 C1, 
CF 2 H, CFH 2 , 
CF2OR 9 , CH2OR 9 , 
OR 9 , S(0)„R 9 , 
d-C 6 alkyl, 
Ci - C 6 haloalkyl, 
Ci - Ce hetero- 
alkyl, C 2 - Ce 
alkynyl and . 
C 2 -C 6 alkenyl, 
wherein the alkyl, 
haloalkyl, hetero- 
alkyl, alkynyl and 
alkenyl groups 
may be optionally 
substituted 


hydrogen, F, CI, 
CF 3 , CF 2 C1, CF 2 H, 
CFH 2 , C l -C 4 
alkyl, Ci - C 4 
haloalkyl and 
Ci — C4 
heteroalkyl, 
wherein the alkyl, 
haloalkyl and 
heteroalkyl groups 
may be optionally 
substituted. 


hydrogen, Ci - C 2 
alkyl, C^Qj 
haloalkyl and 

Ci-Cfc 
heteroalkyl, 
wherein the alkyl, 
haloalkyl and 
heteroalkyl groups 
may be optionally 
substituted. 


CF 3 


R 3 


hydrogen, Ci -Qs 
alkyl, Ci - Q> 
naioaucyi, \^\ — 
heteroalkyl, 
C(YX>R H and 
CCY)NR 10 R U , 
wherein the alkyl, 
haloalkyl and 
heteroalkyl groups 
may be optionally 
substituted 


hydrogen, C\ - C 4 
alkyl, Ci - C 4 
jiaioalKyl and d — 
C4 heteroalkyl, 
wherein the alkyl, 
haloalkyl and 
heteroalkyl groups 
may be optionally 
substituted 


hydrogen, 
C(Y)OR n and 

HAAVTO 10t> 1 1 

C(Y)NR R 


hydrogen 



SDHJB 1\KPQ2VQ 9348 JO 1 
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Markush Group 
A 


Markush Group 
B 


Markush Group 
C 


Markush Group 
D 




R 3 and R 6 taken 
together form a 
three to eight 
member ed 
saturated or 
unsaturated 
carbocyclic ring 


R 3 and R 6 taken 
together form a 
four to six 
membered 
saturated or 
unsaturated 
carbocyclic ring 






R 4 


hydrogen, Ci - C 4 
alkyl, C1-C4 
haloalkyi and 
Ci -C4 
heteroalkyl, 
wherein the alkyl, 
haloalkyi and 
heteroalkyl groups 
may be optionally 
substituted 


hydrogen and 
optionally 
substituted C\ - C 2 
alkyl 


hydrogen and 
methyl 


hydrogen 


R 5 


hydrogen, CF3, 
CF 2 C1, CF 2 H, 
CFH2, Ci — C$ 
alkyl, Ci-C 6 
haloalkyi, C X ~C 6 
heteroalkyl, 
C 2 -C6alkynyl, C 2 
- C6 alkenyl, 
wherein the alkyl, 
haloalkyi, 
heteroalkyl, 
alkynyl and 
alkenyl groups 
maybe optionally 
substituted 


hydrogen, CF3, 
CF2CI, CF 2 H, 
CFH 2 , Ci — 
alkyl, Ci-C 6 
haloalkyi and 

Ci - C6 

heteroalkyl, 
wherein the alkyl, 
haloalkyi and 
heteroalkyl groups 
may be optionally 
substituted 


hydrogen, CF 3> 
CF2CI, CF2H, 
CFH 2 , Ci - C 4 
alkyl, Ci - C 4 
haloalkyi and 
Q — C4 
heteroalkyl, 
wherein said alkyl, 
haloalkyi and 
heteroalkyl groups 
may be optionally 
substituted 


hydrogen and CF3 
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Markush Group 


Markush Group 


Markush Group 


Markush Group 




A 


B 


C 


D 


R 6 


hydrogen, CF3, 


hydrogen, CF3, 


hydrogen, CF3, 


hydrogen and 




CF 2 C1, CF 2 H, 


CF 2 C1, CF 2 H, 


CF 2 C1, CF 2 H, 


optionally 




CFH 2 , Cj — Ctf 


CFH 2 , Cj — C4 


CFH 2 , Ci — C4 


substituted Q — C4 




alkyl, Ci - C 6 


alkyl, Ci - C 4 


alkyl, Ci - C4 


alkyl 




haloalkyl, Ci - C$ 


haloalkyl, Ci -C 4 


haloalkyl and Cj — 






heteroalkyl, aryl, 


heteroalkyl, C 2 — 


C4 heteroalkyl, 






arylaLcyl, 


C4 alkynyl and C 2 


wherein the alkyl, 






heteroaryl, C 2 — Q 


— C4 alkenyl, 


haloalkyl and 






alkynyl and C 2 - 


wherein the alkyl, 


heteroalkyl groups 






C6 alkenyl, 


heteroalkyl, 


may be optionally 






wherein the alkyl, 


haloalkyl, alkynyl 


substituted 






heteroalkyl, 


and alkenyl groups 








haloalkyl, aryl, 


may be optionally 








arylalkyl, 


substituted 








heteroaryl, alkynyl 










and alkenyl groups 










may be optionally 










substituted 
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Markush Group 
A 


Markush Group 
B 


Markush Group 
C 


Markush Group 
D 




R 3 and R 6 taken 
together form a 
three to eight 
membered 
Saiuxatea or 
unsaturated 
caibocyclic ring 


aryl, arylalkyl and 
heteroaryl, wherein 
the aryl, arylalkyl 
and heteroaryl 
groups may be 
optionally 
substituted 


R 3 and R 6 taken 
together form a 
four to six 
membered 
saturated or 
unsaturated 
carbocyclic ring 




R 6 and R 13 taken 
together form a 
five to seven 
membered 
saturated or 
unsaturated 
heterocyclic ring 


R 6 andR 13 taken 
together form a 
five to six 
membered 
saturated or 
unsaturated 
heterocyclic ring 


R 6 andR 13 taken 
together form a 
five membered 
saturated or 
unsaturated 
heterocyclic ring 


R 7 


hydrogen, F, CI, 
Br, I, Ci - C 6 
alkyl, d - C 6 
haloalkyl and 

lie id U<lLp^y J, 

wherein the alky], 
haloalkyl and 
heteroalkyl, groups 
may be optionally 
substituted 


hydrogen, F, CI, 
Ci - C 4 alkyl, 
C1-C4 haloalkyl 
and Ci - C 4 
heteroalkyl, 
wnerein me aucyi, 
haloalkyl and 
heteroalkyl, groups 
may be optionally 
substituted 


hydrogen and 
optionally 
substituted Ci - C2 
alkyl 


hydrogen and 
methyl 


OR 9 , S(0)nR 9 , 
NR 10 R n , 
C(Y)OR n and 
C00NR 30 R H 
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Markush Group 
A 


Markush Group 
B 


Markush Group 
C 


Markush Group 
D 


R 8 


hydrogen, F, CI, 
Br, I, Ci - C 6 
alkyl, Ci - C 6 
haloalkyl and 
Ci -Q 

"h p t Rrrn a 1 V vl 

Uvlwi \J€*XA.y J, 

wherein the alkyl, 
haloalkyl and 
heteroalkyl, groups 
may be optionally 
substituted 


hydrogen, F, CI, 
Ci - C 4 alkyl, 
Ci - C 4 haloalkyl 
and Ci - C 4 
heteroalkyl, 

haloalkyl and 
heteroalkyl, groups 
may be optionally 
substituted 


hydrogen and 
optionally 
substituted Ci - C2 
alkyl 


hydrogen and 
methyl 




OR 9 , S(0)nR 9 , 
NR 10 R n , 
CQ0OR 11 and 
C(Y)NR 10 R n 








R 9 


hydrogen, Ci - C 6 
alkyl, C,-C 6 
haloalkyl, d - C 6 
heteroalkyl, aryl, 
heteroaryl and 
arylalkyl, wherein 
the alkyl, 
haloalkyl, 
heteroalkyl, aryl, 
heteroaryl and 
arylalkyl groups 
maybe optionally 
substituted 


hydrogen, Ci - C 6 
alkyl, Ci - C 6 
haloalkyl and 
Ci — Cs 
heteroalkyl, 
wherein the alkyl, 
haloalkyl and 
heteroalkyl groups 
may be optionally 
substituted 


hydrogen and 
optionally 
substituted d - C 4 
alkyl 


hydrogen and 
methyl 
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Markush Group 
A 


Markush Group 
B 


Markush Group 
C 


Markush Group 
D 


R 10 


hydrogen, CO2R 12 , 
C(0)R 12 , S02R 12 , 
S(0)R 12 , C-Q 
alkyl, Ci-C 6 
haloalkyl and 

Cl~C6 

heteroalkyl, 
wherein the alkyl, 
haloalkyl and 
heteroalkyl groups 
may be optionally 
substituted 


hydrogen, Ci - C4 
alkyl, Ci - C 4 
haloalkyl and 
C1-C4 
heteroalkyl, 
wherein the alkyl, 
haloalkyl and 
heteroalkyl groups 
may be optionally 
substituted 


hydrogen, S(0)R 12 , 
S0 2 R 12 , C(0)R 12 
and CO2R 12 


hydrogen and 
methyl 


R n 


hydrogen, Ci - Ce 
alkyl, C 3 - C 6 
haloalkyl, Ci - C 6 
heteroalkyl, aryl, 
heteroaryl and 
arylalkyl, wherein 
the alkyl, 
haloalkyl, 
heteroalkyl, aryl, 
hetero aryl and 
arylalkyl groups 
may be optionally 
substituted 


hydrogen, Ci - C4 
alkyl, Ci - C 4 
haloalkyl, Cj - C4 
heteroalkyl, aryl, 
heteroaryl and 
arylalkyl, wherein 
the alkyl, 
haloalkyl, 
heteroalkyl, aryl, 
heteroaryl and 
arylalkyl groups 
may be optionally 
substituted 


hydrogen, Ci -C 4 
alkyl, C1-C4 
haloalkyl and 
Ci — C 4 
heteroalkyl, 
wherein the alkyl, 
haloalkyl and 
heteroalkyl groups 
may be optionally 
substituted 


hydrogen and 
methyl 


R 12 


hydrogen, Ci - C 6 
alkyl, Ci - C 6 
haloalkyl, C 3 - C 6 
heteroalkyl, aryl, 
hetero aryl and 
arylalkyl, wherein 
the alkyl, 
haloalkyl, 
heteroalkyl, aryl, 
hetero aryl and 
arylalkyl groups 
may be optionally 
substituted 


hydrogen, Ci - C 4 
aikyl, Ci - C 4 
haloalkyl, Ci - C 4 
heteroalkyl, aryl, 
heteroaryl and 
arylalkyl, wherein 
the alkyl, 
haloalkyl, 
heteroalkyl, aryl, 
heteroaryl and 
arylalkyl groups 
may be optionally 
substituted 


hydrogen, Ci - C 4 
alkyl, C1-C4 
haloalkyl and 

Q-C 4 
heteroalkyl, 
wherein the alkyl, 
haloalkyl, and 
heteroalkyl groups 
may be optionally 
substituted 


hydrogen and 
methyl 
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Markush Group 
A 


Markush Group 
B 


Markush Group 

c 


Markush Group 
D 


R 13 


CF 3 , CF 2 C1, CF 2 H, 
CFH 2 , CH2CF3, 
CH2CF2CI, 
CH 2 CC1 2 F,C, -C 6 
alkyl, C-Ce 
haloalkyi, Q - C 6 
heteroalkyl, 
C2 - Ce alkenyl, 
C 2 -C6alkynyl, 
C 3 - C6 cycloalkyl, 
aryl, heteroaryl, 
aryl alkyl and 
heteroarylalkyl, 
wherein the alkyl, 
haloalkyi, 
heteroalkyl, 
alkenyl, aJkynyl, 
cycloalkyl, aryl, 
heteroaryl, 
aryl alkyl and 
heteroarylalkyl 
groups may be 
optionally 
substituted 


CF 3 , CF2CI, CF 2 H, 
CFH 2 , CH 2 CF 3 , 
CH2CF2CI, 
CH2CCI2F, Ci — C4 
alkyl, Ci - C 4 
haloalkyi, C\ - C4 
heteroalkyl, C 2 - 
C4 alkenyl and aryl 
wherein the alkyl, 
haloalkyi, 
heteroalkyl, 
alkenyl and aryl 
groups may be 
optionally 
substituted 


Cj - C 4 alkyl, 
C1-C4 haloalkyi 
and Ci - C 4 
heteroalkyl, 
wherein the alkyl, 
haloalkyi and 
heteroalkyl groups 
may be optionally 
substituted 


CF 3 , CF 2 C1, CF 2 H, 
CFH 2 , CH 2 CF 3 , 
CH 2 CF 2 C1, 
CH 2 CC1 2 F, methyl, 
ethyl, propyl, 
isopropyl, isobutyl, 
cyclopropyl- 
methyl and allyl 




R 6 and R 13 taken 
together form a 
five to seven 
member ed 
saturated or 
unsaturated 
heterocyclic ring 


R 6 and R 13 taken 
together form a 
five to six 
membered 
saturated or 
unsaturated 
heterocyclic ring 


R 6 andR 13 taken 
together form a 
five to six 
membered 
saturated or 
unsaturated 
heterocyclic ring 


R 6 and R 13 taken 
together form a 
five membered 
saturated or 
unsaturated 
heterocyclic ring 


R .6 


hydrogen, Ci — C 6 
alkyl, Q-C 6 
haloalkyi, Ci - C 6 
heteroalkyl, 
COR 17 , C0 2 R 17 
and CONR 12 R 17 , 
wherein the alkyl, 
haloalkyi and * 
heteroalkyl groups 
may be optionally 
substituted 


hydrogen, Ci -C4 
alkyl, Ci ~C 4 
haloalkyi and 
Ci -C 4 heteroalkyl 
and wherein the 
alkyl, haloalkyi 
and heteroalkyl 
groups may be 
optionally 
substituted 


hydrogen and 
optionally 
substituted Ci - C* 
alkyl 


hydrogen and 
methyl 
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Markush Group 
A 


Markush Group 
B 


Markush Group 
C 


Markush Group 
D 


R 17 


hydrogen, Ci — C& 
alkyl, d-C 6 
haloalkyl and 
Ci - 

heteroalkyl, 
wherein the alkyl, 
haloalkyl and 
heteroalkyl groups 
may be optionally 
substituted 


hydrogen, Ci -C4 
alkyl, C x -C 4 
haloalkyl and 
Ci -C4 heteroalkyl 
and wherein the 
alkyl, haloalkyl 
and heteroalkyl 
groups may be 
optionally 
substituted 


hydrogen and 
optionally 
substituted Q\ - C4 
alkyl 


hydrogen and 
methyl 


R .s 


hydrogen, F, CI, 
CN, C 3 - C 6 alkyl, 
Ci - C 6 haloalkyl, 
Ci-C 6 

heteroalkyl, OR 16 , 
NR 16 R n , SR 16 , 
CH2R 16 , COR 17 , 
CO2R 17 , 
CONR n R 17 , 
SOR 17 and S0 2 R 17 , 
wherein the alkyl, 
haloalkyl and 
heteroalkyl groups 
maybe optionally 
substituted 


hydrogen, F, CI, 
OR 16 , SR 16 , 
NR 1 ^ 17 Ci -C 4 
alkyl, Ci -C 4 
haloalkvl and 
Ci -C4 heteroalkyl 
and wherein the 
alkyl, haloalkyl 
and heteroalkyl 
groups may be 
optionally 
substituted 


hydrogen, F, CI, 
OR 16 , SR 15 and 
NR l6 R 17 


H,F,ClandOR 16 


R 19 


hydrogen, Ci - C6 
alkyl, Ci-C 6 
haloalkyl, Ci - C 6 
heteroalkyl, 
C 2 -C 6 alkenyl 
and C 2 - Ce 
alkynyl, wherein 
the alkyl, 
haloalkyl, 
heteroalkyl, 
alkenyl and 
alkynyl groups 
may be optionally 
substituted 


hydrogen, Ci - C4 
alkyl, Ci - C 4 
haloalkyl and 
C1-C4 
heteroalkyl, 
wherein the alkyl, 
haloalkyl and 
heteroalkyl groups 
may be optionally 
substituted 


hydrogen and 
optionally 
substituted Ci - C4 
alkyl 


hydrogen and 
methyl 


m 


Oand 1 


1 


0 




V 


S 


O 
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Markush Group 
A 


Marknsh Group 
B 


Markush Group 
C 


Markush Group 

D ' I 


w 


NH,N{R 13 }, 
N{C(Y)R n } and 
N{S0 2 R n } 


NH and N{R 13 } 






X 


O, S, NH and 
N{R n } 


OandS 


o 


S 


Y 


OandS 


O 


s 




Z 


NH,N{R n } andO 


NHandN{R n > 







The compounds of the present invention can be synthesized as pharmaceutically 
acceptable salts for incorporation into various pharmaceutical compositions. As used 
herein, pharmaceutically acceptable salts include, but are not limited to, hydrochloric, 
5 hydrobromic, hydroiodic, hydrofluoric, sulfuric, citric, maleic, acetic, lactic, nicotinic, 
succinic, oxalic, phosphoric, malonic, salicylic, phenylacetic, stearic, pyridine, 
ammonium, piperazine, diethylamine, nicotinamide, formic, urea, sodium, potassium, 
calcium, magnesium, zinc, lithium, cinnamic, methylamino, methanesulfonic, picric, 
tartaric, triethylamino, dimethylamino, tris(hydroxyme1nyl)aminomethane and the like and 

10 suitable combinations of any two or more thereof. Additional pharmaceutically acceptable 
salts are known to those skilled in the art. 

AR agonist, partial agonist and antagonist compounds (including compounds with 
tissue-selective AR modulator activity) of the present invention may be useful in the 
treatment of process(es) mediated by androgen receptor(s), including acne (antagonist), 

1 5 male-pattern baldness (antagonist), male hormone replacement therapy (agonist), sexual 
dysfunction (agonist), wasting diseases (agonist), hirsutism (antagonist), stimulation of 
hematopoiesis (agonist), hypogonadism (agonist), prostatic hyperplasia (antagonist), 
osteoporosis (agonist), male contraception (agonist), impotence (agonist), cancer cachexia 
(agonist), various hormone-dependent cancers (e.g., prostate cancer (antagonist), breast 

20 cancer and the like), processes) requiring anabolic agents (agonist) and the like. It is 
understood by those of skill in the art that a partial agonist may be used where agonist 
activity is desired, or where antagonist activity is desired, depending upon the AR 
modulator profile of the particular partial agonist. 

It is understood by those skilled in the art that while the compounds of the present 

25 invention will typically be employed as selective agonists, partial agonists or antagonists, 

25 
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that there may be instances where a compound with a mixed steroid receptor profile is 
desirable. For example, use of a PR agonist (i.e., progestin) in female contraception often 
leads to the undesired effects of increased water retention and acne flare-ups. In this 
instance, a compound that is primarily a PR agonist, but also displays some AR and MR 
5 modulating activity, may prove useful. Specifically, the mixed MR effects would be 

useful to control water balance in the body, while the AR effects would help to control any 
acne flare-ups that occur. 

Furthermore, it is understood by those skilled in the art that the compounds of the 
present invention, including pharmaceutical compositions and formulations containing 

10 these compounds, can be used in a wide variety of combination therapies to treat the 

conditions and diseases described above. Thus, the compounds of the present invention 
can be used in combination with other hormones and other therapies, including, without 
limitation, chemotherapeutic agents such as cytostatic and cytotoxic agents, 
immunological modifiers such as interferons, interleukins, growth hormones and other 

15 cytokines, hormone therapies, surgery and radiation therapy. 

Representative AR modulator compounds (i.e., agonists and antagonists) according 
to the present invention include: (3i?>2,3,4,7-Tetrahydro-3-methyl-10-(trifluoromethyl> 
8^-[l,4]oxazino[2,3-y]quinolin-8-one (Compound 101); (3 J R)-2,3,4,7-Tetrahydro-3,4- 
dimethyl-10-(trifluoromethyl)-8J^[l,4]oxazino[2,3^quinolin-8--one (Compound 102); 

20 (3i0-4-Ethyl-23,4,7-tetr^ 1 ,4]oxazino[2,3- 

/|quinolin-8-one (Compound 103); (3jR)-2,3,4,7-Tetrahydro-3-m^ 
trifluoroethyl)-10-(trifluorometo^ (Compound 
104); (3i?)-2,3,4,7-Teti^ydro-3^ 

[l,4]oxazino[2,3-/lquinolin-8-one (Compound 105); (3i?)^ Allyl-2,3 ,4,7-tetrahydro-3- 
25 methyl- 1 0-(trifluoromethyl)-8#-[l ,4]oxazino[2,3-/Jquinolin-8-one (Compound 106); (3R)~ 
3-Ethyl-23,4,7-tetrahydro-W^ 
(Compound 107); (3i0-3-Ethyl-2,3,4,7-tetrah^ 

[l,4]oxazino[2 > 3-/|quinohn-8-one (Compound 108); (3i2>3,4-Diethyl-2^,4,7-tetrahydro- 
10-(trifluoromethyl)-&ff-[l,4fc^ (Compound 109); (3#)-3- 

30 Ethyl-2,3,4,7-teti^ydro-4-(^ 

[l,4]oxazino[2,3^quinolin-8-one (Compound 110); (3#>4-(2-CMoro-2,2-dffluoro 
3-ethyl-2,3,4,7-tetrahydro-10-(triflw 
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(Compound 111); (3/2)^2^-Difluoroethyl)-3-ethyl-2,3,4,7-tetrahydro-10- 
(trifluoromethy^-SiJ-tl^loxazinop^^quinoliii-S-one (Compound 112); (3#)-3-Ethyl- 
23,4,7-tetrahydro-4-propy^ 

(Compound 113); (3/9-4-AUyl-3-ethyl-2,3A7-tefr^ 
5 [1 ,4]oxazino[2,3 : /]quinolin-8-one (Compound 1 14); (3jR)-3-Ethy]-2,3 > 4,7-tetrahydro-4- 
isobutyl-10-(trifluoromethyl)^ (Compound 115); 

(3i^S)-23A7-Teti^ydro-3-^^ 
8-one (Compound 116); (3JWS)-23A7-Tetrahyd^ 

(trmuoromethyl)-8if-^ (Compound 117); (3iWS)-4-Ethyl- 

1 0 2,3>4 J-te1raliydro~3--propyl-4~(2 > 2,2-trifluoroethyl)- 1 0-(trifluoromethyl)-8Jy- 

[l,4]oxazino[23-/]quinolin--8-one (Compound 118); (3jR/S>2,3A7-Tetrahydro-3-propyl- 

4<2^,2-tiMuoroethyl>10-(rt^ 

(Compound 119); (3#>2,3,4J-Tetrahydro^ 

[l,4]oxazino[2,3^quinolin-8-one (Compound 120); (3i^>-2,3,4,7-Tetrahydro-3-isopropyl- 
15 4-methyl-10-(trifluorometh^ (Compound 121); 

(3/0^Ethyl-23A7-tetrahydro^^ 

/]quinolin-8-one (Compound 122); (3i?>2,3 ,4,7-Tetrahydro-3-isopropyl-4-(2,2^- 
trifluoroethyl)- 1 0-(trifluoromethyl)-8i/-[l ,4]oxazino[2,3^quinolin-8-one (Compoimd 
123); (3iO^-(2-CMoro-2£-difluoroe^ 0- 

20 (trifluoromethyl)-8i^-[ 1 ^oxa^o^^quinolin-S-one (Compound 124); (3H>4-(2,2- 
Difluoroethyl)-2 > 3 ,4,7-tetrahydro-3-isopropyl- 1 0-(trifluoromethyl)-8/f-[l 5 4]oxazino[2,3- 
/]quinolin-8-one (Compound 125); (3i?>4.Allyl-2,3,4,7-tetrahydro-3-isopropyl-10- 
(trifluoromeihyl)-8J^^ (Compound 126); (3i?)-2,3,4,7- 

Tetrahydro-3-phenyl-10^trif^^^ 

25 (Compound 127); (3R)-2 9 3A J-Tetrahydro-3-phenyl-4-(2,2,2-trifluoioethyl)-10- 
(trifluoromethyl)-8J^-[l,4]oxazino[23-/|quinolin-8-one (Compound 128); (3R)-A- 
Cyclopropylmethyl-23,4J-tetr^ 

[l,4]oxazino[23-/|quinolin-8-one (Compound 129); (3i^)-3-Benzyl-2,3,4,7-tetrahydro-4- 
(2,2,2-trifluoroethyl)- 1 0-(trifluoxomethyl>8#-[ 1 ,4]oxazino[2,3^] quinolin-8-one 
30 (Compound 130); 2,3,4 ,7-Tetrahydro-10-(trifluoromethyl>8^T-[l ,4]oxazino[2,3- 
/]quinolin-8-one (Compound 131); 2,3 A74etrahydro«4-(2,2^-trifluoroethyl)-10- 
(trifluoromethyl)-8i/-[l,4]oxa2ino[2,3^quinolin-8-one (Compound 132); (7a/?,10aS>- 
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7,7a,8,9,10,10a-Hexahydro-Htrifluorom 

cyclopenta[5,6][l,4]oxazino[2,3 : /]qiiinolin-3-oiie (Compound 133); (7a#,10aS)-7-Ethyl- 
7,78,8,9, 1 0, 1 Oa-hexahydro- 1 -(trifluoromethyO-W-cyclopentafS ,6] [ 1 ,4]oxazino[2,3~ 
/|quinolin-3-one (Compound 134); (7ai?,10a5)-7,7a,8 7 9,10,10a-Hexahydro-3-isopropoxy- 
5 l^trifluoromethyl^^^-trifto^^ 

/|quinolin-3-one (Compound 135); (±)-(2iS3^)-2,3,4,7-Tetrahydro-2,3-dimethyl-4-(2,2,2- 
trifluoroethyi)- 1 0-(trifluoromethyl)-8//-[l ,4]oxazino[2,3-_/] quinolin-8-one (Compound 
136); (7#>6,6a,7,8,9, 1 0-Hexahydro-4-(trifIuoromethyl)-l/f- 

pyrrolo[l , ,2 f :4,5][l > 4]oxazino[2,3 : /]quinolin-2-one (Compound 137); 2,3,4,7-Tetrahydro- 
10 2,2,4-trimetfayl-10-(trifluoromet^ 

138); (320-8-Chloro-3^thyl-3,4-dihydr^ 

(trifluoromethyl)-2iY-[l,4]oxazino[2,3^quinoline (Compound 139); (3K) -3-Ethyl-3,4- 
dihydro-8 -isopropoxy-8-methoxy-4-(2 £,2-trifluoroethyl)- 1 0-(trifluoromethyl)-2iF/- 
[l,4]oxazino[2 7 3«/)quinoline (Compound 140); (±)-2,3,4 y 7-Tetrahydro-4-(2,2,2- 

15 trifluoroetbyl)-3,10-bis(tri 

(Compound 141); (->2,3 A7-Tetrahydro-4-(2,2,2-trifluoroethyl)-3,10- 
bis(trifluoromethyl)-8^ (Compound 142); (+>23A7- 

Tetrahydro-4-<2 ,2,2-trifluoroethyl>3, 1 0-bis(trifluoromethyl)-8i/~[l,4]oxazino[2,3- 
J] quino lin- 8-one (Compound 143). 

20 Within such group, representative compounds include: 3J?)-2,3,4,7-Tetrahydro-3- 

methyl-4-(2,2 y 2-trifluoroethyl)- 1 0-(trifluoromethyl)-8^-[ 1 ,4]oxazino[2,3-/|quinolin-8-one 
(Compound 104); (3#)-3-Ethyl-2,3A7-tetrahydro-4^^ 

(trifluoromethyl)-8J^-[l,4]oxazino[2,3^quinolin-8-one (Compound 110); (3/?)-4-(2- 
CMoro-2,2-difluoix>ethyl)-3H5^ 
25 [l,4]oxazino[2,3^quinolin-8-one (Compound 111); (3J?)-4-(2,2-Difluoroethyl>3-ethyl- 
2,3,4,74etrahydro-10-(trifluoromethyl>8//-[l ,4]oxazino[23^/]quinolin-8-one (Compound 
112); (3i^-2,3,4,7-Tetrahydro-34sopropyl^ 

8H-[l,4]oxazino[2,3-y]quinolin-8~one (Compound 123); (3^)-4-(2-Chloro-2,2- 
difluoroelhyl^S^^eliahydr^ 
30 /|quinolin-8-one (Compound 124); (3i^)-4-(2,2-Difluoroethyl)-2,3,4,7-tetrahydro-3- 

isopropyl-lCKtrifluoromethyl)-8H-^^ (Compound 125); 

(7a^,10a^-7-Ethyl-7,7a,8 7 9a0,10a-hexahydro-l-(frifluoromethyl)-4i^ 
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cyclopentatS^Jtl^oxazinoP^^quinolin-S-one (Compound 134); (7aR,10aS)- 
7,7a,8,9J0 s 10a-Hexahydro-Ktrifluoro^ 

cyclopenta[5,6][l,4]oxazino[23-y]qiiinolin-3-one (Campound 133); (±)-(2iS,3J?>-2,3,4,7- 
Tetrahydro-23-dimethyl-4-(2,2,2-trifliioroethyl)- 
5 [l,4]oxazino[2,3^quinolin-8-one (Compound 136); (±)-2,3,4,7-Tetrahydro-4-(2,2^- 
trifluoroethyl)-3,10-bis(trifluoro^ 

(Compound 141); (->2,3 ,4,7-Tetrahydro^(2,2^trifluor^^ 

bk(trifluoromethyl)-8i7-[l,4]oxazino[23-/lqiiinolin-8^ (Compound 142); (-f)-2,3,4,7- 
Tetrahydro-4-(2,2,2~trifluoroethyl)-3, 1 0-bis(trifluoromethyl>8/^[ 1 ,4]oxazino[2,3- 

10 y]quinolin-8~one (Compound 143); (±)-2,3,4 > 7-T6trahydro-3-(2 > 2,2-trifluoroetiiyl)-10- 
(trmuoromethyl>8/f-[l > 4]oxa2ino[2 > 3^]quinolin-8-one (Compound 144); (±>2,3,4,7- 
Tetrahydro-4-methyl-3 -(2,2^-trifluoroethyl)- 1 0-(trifluoromethyl)-8^-[l,4]oxazino[2,3- 
/jquinolin-8-one (Compoimd 145); (±)-4-Ethyl-2,3,4 ,7-tetrahydro-3-(2^^-trifluoroethyl)- 
10^trifluoromethyl)-8//-[l 9 43oxazino[2,3^quinolin-8-one (Compound 146); (±)-2,3,4,7- 

15 Tetrahydro-3,4-bis(2^ 

^quinohn-8-one (Compound 147); (-)-2,3,4J-Tetrahydro-3,4-bis(2,2,2-trifluoroethyl)-10- 
(trifluoromethyl>8#-[l ^joxa (Compound 148); (+>2,3,4,7- 

Tetrahydro-3Abis(2,2>trifluoroe^ 

ZIquinolin-8-one (Compound 149); (±)-4-Cyclopropylmethyl-2,3 ,4,7-tetrahydro-3-(2,2 J> 2- 
20 trifluoroethyl)-10-(trifluoro^ 

150); (3/?)-4-Cyclopropylmethyl-3-ethyl-2 5 3,4,7-tetrahydro-l 0-(trifluoromethyl>8i/- 

[l,4]oxazino[2 5 3-/|quinolin-8-one (Compound 151); (310-4-(2-Chloroethyl>2,3,4,7- 

tetrahydro-3-isopropyl-10-(trifluoromethyl)-8/f-[l,4]oxazm 

(Compound 152); (±>2,3,4,7-Tetrahyd^^ 
25 (trifluoromethyl)-8#^l,4]oxa^ (Compound 153); (3i$-3-Ethyl-4- 

. (2-hydroxy-2-methyipropyl>2,3A^ 

^quinolin-8-one (Compound 154); (3i?>2,3,4,7-Tetrahydro-3-isobutyl-4-(2,2,2- . 
trifluoroethyl)-10-(trifluorome^ (Compound 
155). 

30 Compounds of the present invention, comprising classes of heterocyclic nitrogen 

compounds and their derivatives, can be obtained by routine chemical synthesis, e.g. 9 by 



WO 02/068427 



PCT/IB02/00538 



modification of the heterocyclic nitrogen compounds disclosed or by a total synthesis 
approach. 

The sequences of steps for several general schemes to synthesize the compounds of 
the present invention are shown below. In each of the schemes the R groups (e.g., R l , R 2 , 
etc.) correspond to the specific substitution patterns noted in the Examples. However, it 
will be understood by those skilled in the art that other functionalities disclosed herein at 
the indicated positions of compounds of formulas I through IV also comprise potential 
substituents for the analogous positions on the structures within the schemes. 



Scheme I 



o o 



where R 7 is CI 
R 1 reducing agent 



HO R 2 NH 2 




10 




A synthesis of an 8i?-[l,4]oxa2ano[23^quinolin-8-one compound (e.g. 9 structures 
9 and 11), is depicted in Schemes I and II. The process of Scheme I begins with the 
1 5 Knorr cyclization of a phenylenediamine derivative, for example, 5-chloro- 1,3- 

phenylenediamine (structure 1), with a p-ketoester, or its corresponding hydrate or 



30 



WO 02/068427 PCT/IB02/00538 



hemiacetal, for example ethyl 4,4,4-trifluoroacetoacetate, to afford the corresponding 
(l//)-quinolin-2-one. See G, Jones, Comprehensive Heterocyclic Chemistry, Katritzky, A, 
R.; Rees, C. W., eds. Pergamon, New York, 1984. Vol. 2, chap. 2.08, pp 421-426, the 

disclosure of which is herein incorporated by reference. Reduction of the halide group 

« 

5 could be achieved by chemical reduction, with, for example, a metal catalyst, for example, 
10% Pd-C, in a hydrogen atmosphere, to afford a compound of structure 2. Conversion of 
the aniline to a phenol could be effected by treatment of structure 2 with a diazotizing 
agent, for example, sodium nitrite in sulfuric acid, to afford a compound of structure 3. 
Bromination of the phenol with a brominating reagent, for example, A^bromosuccinirnide, 

10 in the presence of a base, for example, diisopropylamine, affords a compound of structure 
4. See S. Fujisaki, et al, Bull Chem. Soc Jpn. 1993, 66 9 1576-1579, the disclosure of 
which is herein incorporated by reference. 

Selective protection of the phenolic oxygen could be achieved by treatment of 
structure 4 with an alkyl halide, for example, benzyl bromide, in the presence of a base, 

15 for example, cesium fluoride, to afford the corresponding ether. Protection of the 
pyridone ring, with, for example isopropyl iodide, mediated by a'base, for example, 
cesium fluoride, affords the corresponding imino ether (structure 5). Selective hydrolysis 
of the phenolic ether could be accomplished by acidic hydrolysis, with, for example, a 1 :1 
mixture of methanesulfonic acid and acetic acid, to afford a phenol of structure 6. 

20 
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The following transformations are illustrated in Scheme II. AUcylation of the 
5 phenolic oxygen was accomplished by treatment of the phenol with a protected amino 
alcohol, for example, (J^iV-f-boc-alinol, under Mitsunobu conditions, for example, 
triphenylphosphine and diisopropyl azodicaiboxylate, in the presence of a base, for 
example, JV^methylmorpholine, to afford the corresponding Mitsunobu product. Removal 
of the r-butoxycarbonyl protecting group can be accomplished by acidic hydrolysis, with, 
10 for example, trifluoroacetic acid, to afford a compound of structure 7 (Scheme II). 

Closure of the amine to the aromatic halide can be achieved by treatment of compound 
with a transition metal, for example Pd 2 (dba) 3 in the presence of a ligand, for example, 
BINAP, and a base, for example, sodium f-butoxide, to afford a compound of structure 8. 
See S. Wagaw, et al, J. Am. Chem. Soc. 1991 \ 1J9, 8451-8458, the disclosure of which is 
1 5 herein incorporated by reference. Treatment of a compound of structure 8 with an acid, for 
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example hydrochloric acid in acetic acid, at elevated temperatures, affords an 8H- 
[l,4]oxazino[23-^]quinolin-8-one of structure 9. Alternatively, treatment of a compound 
of structure 8 with an aldehyde or its corresponding hydrate or hemiacetal, for example, 
trifluoroacetaldehyde hemiacetal, in the presence of a reducing agent, for example, sodium 
5 cyanoborohydride, in a carboxylic acid, for example, trifluoroacetic acid, affords a 
compound of structure 10. Alternatively, alleviation could be achieve by alkylation of 
structure 8 with an alkyl halide, for example, allyl bromide, mediated by a base, for 
example potassium carbonate, to afford a compound of structure 10. Treatment of a 
compound of structure 10 with an acid, for example hydrochloric acid in acetic acid, 

1 0 affords an SH-[1 ,4]oxazino[2,3-/lquinolin-8-one, a compound of structure 1 1 . 
Alternatively, treatment of a compound of structure 9 with an aldehyde or its 
corresponding hydrate or hemiacetal, for example, cyclopropylmethylcarboxaldehyde, in 
the presence of a reducing agent, for example, sodium cyanoborohydride, in a carboxylic 
acid, for example, acetic acid, affords a compound of structure 11. 

1 5 An enantiomer of structures 9 or 11, or a racemic mixture may be obtained by the 

synthetic route as described in Scheme II, by starting with the enantiomer of the fi- 
aminoalcohol as shown {e.g., an (iJ)->0-ainino alcohol), or a racemic mixture of the fi- 
aminoalcohol shown (e.g. 7 a (jf)-/^amino alcohol. Accordingly, an (5)-/^amino alcohol, 
employed in Scheme II, produces an (»S)-quinolinone; an (J2)-/5-amino alcohol, employed 

20 in Scheme II, produces an (fl)-quinolinone; and a racemic mixture of the /8-amino alcohol, 
employed in Scheme n, produces a racemic mixture of the corresponding quinolinone. A 
racemic mixture of quinolinones could be separated into its corresponding enantiomers by 
separation on chiral HPLC with, for example, a chirapak AS column eluted with 
hexanes:ethanol. 
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Scheme III 



F 




The asymmetric synthesis in Scheme III begins with the chemo- and 
regioselective TZ-alkylation of a p-aminoalcohol, either as a single enantiomer (R or S) or 
its racemate, for example, (XJ-prolinol, onto a 3,4-dihalonitrobenzene, for example, 3,4- 
5 difluoronitrobenzene, mediated by a base, for example, sodium bicarbonate, to afford an 
optically pure arylamino alcohol (e.g., structure 14). Benzoxazine compounds (e.g., 
structure 15), may then be formed by cyclization of the JV-alkyl substituted amino alcohol 
compounds {e.g., structure 14) by treatment with a base such as sodium hydride. 
Reduction of nitro benzoxazine compounds (e.g., structure 15) with a reducing agent, for 
10 example, zinc and calcium chloride affords an amino benzoxazine compound (e.g., 

structure 16). Treatment of an amino benzoxazine with a p-ketoester or its corresponding 
hydrate, for example ethyl 4,4,4-trifluoroacetoacetate, at elevated temperatures, affords the 
corresponding acetanilide. Treatment of the acetanilide with an acid, for example, sulfuric 
acid, affords an optically pure quinolinone compound (e.g., structures 17 and 18). An 
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enantiomer of structure 17, or a racemic mixture may be obtained by the synthetic route as 
described in Scheme III, by starting with the enantiomer of the ^aminoalcohol as shown 
(e.g., an (S)-f£ainmQ alcohol), or a racemic mixture of the /?-aminoalcoho] shown (e.g., a 
(+)-/^-arnino alcohol. Accordingly, an (S)-fi-axnino alcohol, employed in Scheme HI, 
produces an (i$)-quinolinone; an (J?)-/?-amino alcohol, employed in Scheme IH, produces 
an (tf)-quinolinone; and a racemic mixture of the y£-amino alcohol, employed in Scheme 
III, produces a racemic mixture of the corresponding quinolinone. 



Scheme IV 




11 19 20 



A synthesis of an 8Jf-[l,4]oxazino[2,3-f]quinoline (e.g. 7 structures 19 and 20), is 
depicted in Scheme IV. The process of Scheme IV begins by treatment of a quinolinone 
with a halogenating agent, for example, phosphorus oxychloride, to afford a compound of 
structure 19. Substitution of the halide can be accomplished by treatment with a 
nucleophile, for example, sodium methoxide in methanol, to afford a compound of 
structure 20. 
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The asymmetric synthesis of Scheme V begins with the chemo- and regjoselective 
N-alkylation of a |J-aminoalcohol, either as a single enantiomer (R or S) or its racemate, 
for example, (i?)-2-amino-l-butanol, onto a 3,4-dihalonitrobenzene, for example, 3,4- 
difluoronitrobenzene, to afford an optically pure arylamino alcohol (e.g., Structure 21). 
Treatment of amino alcohol compounds such as Structure 21 with an aldehyde or the 
corresponding hydrate or hemiacetal, for example, trifluoroacetaldehyde ethyl hemiacetal, 
in the presence of an acid catalyst, for example p-toluenesulfonic acid, affords an optically 
pure oxazolidine compound (e.g., structure 22). Treatment of an oxazolidine compound 
such as structure 22 with a reducing agent, for example, triethylsilane, in the presence of 
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an acid, for example, titanium tetrachloride, affords an JV-alkyl substituted amino alcohol 
compound (e.g., structure 23). Benzoxazine compounds (e.g., structure 24), may then be 
formed by cyclization of the JV-alkyl substituted amino alcohol compounds (e.g., structure 
23) by treatment with a base such as sodium hydride. Reduction of nitro benzoxazine 
compounds (e.g., structure 24) with a reducing agent, for example, palladium on carbon 
under a hydrogen atmosphere, affords an aminobenzoxazine compound (e.g. 9 structure 
25). Treatment of a compound of structure 25 with an acylating agent, for example 
trimethylacetyl chloride, in the presence of a base, for example, pyridine, affords a 
compound of structure 26. R b may be, in addition to /-butyl, an aryl or a sterically 
hindered alkyl substituent Alternatively, it may be t-butoxy, aryloxy, or a sterically 
hindered alkoxy substituent. Regioselective lithiation of a compound of structure 26 with 
a strong base, for example, f-butyllithium followed by quenching with an acylating agent, 
for example, ethyl trifluoroacetate, affords a compound of structure 27. The base may be 
an alternative organo lithium reagent, for example, sec-butyllithium or w-butyllithium. 
Treatment of a compound of structure 27 with a Homer-Emmons reagent, for example, 
(c^ibethoxymethylene)triphenylphosphorane produces a compound of structure 28. 
Annulation of a compound of structure 28 to the pyridone ring may be accomplished by 
treatment of a compound of structure 28 with an acid, for example hydrochloric acid in 
acetic acid, to afford a compound of structure 29. 

An enantiomer of structure 29, or a racemic mixture, may be obtained by the 
synthetic route as described in Scheme V, by starting with the enantiomer of the p- 
aminoalcohol as shown (e.g. 9 an (iS)-p-amino alcohol), or a racemic mixture of the ($- 
aminoalcohol shown (e.g., a (+)-£ -amino alcohol. Accordingly, an (S)-p-amino alcohol, 
employed in Scheme V, produces an (5)-quinoIinone; an (i?)~P -amino alcohol, employed 
in Scheme V, produces an (i?)-quinolinone; and a racemic mixture of the P-amino alcohol, 
employed in Scheme V, produces a racemic mixture of the corresponding quinolinone. 
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Scheme VI 




NaBH 3 CN 30 
R i3 = -CH 2 R a 



An alternative racemic route to nitrobenzoxazine compounds of structure 24 
(Scheme VT) begins with the JNT-alkylation of a 2-amino-5 -nitrophenol nitrogen by 

5 treatment with an aldehyde, its corresponding hydrate or hemiacetal, with for example, 
trifluoroacetaldehyde hydrate in the presence of a reducing agent, for example, sodium 
cyanoborohydride, in an acid, for example trifluoroacetic acid. This procedure affords an 
//-alkylated compound of structure 30. This can be further transformed by alkylation with 
a haloketone, for example, 2-bromobutanone, mediated by a base, for example, potassium 

1 0 carbonate, followed by treatment with a reducing agent, for example, sodium 

cyanoborohydride, in an acid, for example acetic acid, to afford a benzoxazine compound 
(e.g. y structure 24). 
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Scheme VII describes a route to compounds of structure 34. A compound of 
structure 5 is treated with an amine, amide, or carbamate, for example butylamine, and a 
5 transition metal, for example Pd 2 (dba) 3 , in the presence of a ligand, for example BINAP, 
and abase, for example, cesium carbonate, to afford a compound of structure 31. 
Removal of the benzyl group with a reducing agent, for example palladium on carbon 
under a hydrogen atmosphere, affords a compound of structure 32. A compound of 
structure 32 is treated with an alpha-haloester, for example, ethyl bromoacetate, in the 
10 presence of a base, for example potassium carbonate, to afford a compound of structure 
33. A compound of structure 33 is hydrolyzed with an acid, for example, concentrated 
HC1 in acetic acid, to afford a compound of structure 34. 

The compounds of the present invention also include racemates, stereoisomers and 
mixtures of said compounds, including isotopically-labeled and radio-labeled compounds. 
15 Such isomers can be isolated by standard resolution techniques, including fractional 
crystallization and chiral column chromatography. 

As noted above, the steroid modulator compounds of the present invention can be 

combined in a mixture with a pharmaceutically acceptable carrier to provide 
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10 



15 



20 



25 



pharmaceutical compositions useful for treating the biological conditions or disorders 
noted herein in mammalian and, more particularly, in human patients. The particular 
carrier employed in these pharmaceutical compositions may take a wide variety of forms 
depending upon the type of administration desired. Suitable administration routes include 
enteral (e.g, oral), topical, suppository and parenteral (e.g., intravenous, intramuscular and 
subcutaneous). 

In preparing the compositions in oral liquid dosage forms (e.g., suspensions, elixirs 
and solutions), typical pharmaceutical media, such as water, glycols, oils, alcohols, 
flavoring agents, preservatives, coloring agents and the like can be employed. Similarly, 
when preparing oral solid dosage foims (e.g., powders, tablets and capsules), carriers such 
as starches, sugars, diluents, granulating agents, lubricants, binders, disintegrating agents 
and the like may be employed. Due to their ease of administration, tablets and capsules 
represent a desirable oral dosage form for the pharmaceutical compositions of the present 
invention. 

For parenteral administration, the carrier will typically include sterile water, 
although other ingredients that aid in solubility or serve as preservatives may also be 
included. Furthermore, injectable suspensions may also be prepared, in which case 
appropriate liquid carriers, suspending agents and the like may be employed. 

For topical administration, the compounds of the present invention may be 
formulated using bland, moisturizing bases, such as ointments or creams. Examples of 
suitable ointment bases are petrolatum, petrolatum plus volatile silicones, lanolin and 
water in oil emulsions such as Eucerin™, available from Beiersdorf (Cincinnati, Ohio). 
Examples of suitable cream bases are Nivea™, available from Beiersdorf (Cincinnati, 
Ohio), cold cream (USP), Purpose Cream™, available from Johnson & Johnson (New 
Brunswick, New Jersey), hydrophilic ointment (USP) and Lubriderm™, available from 
Warner-Lambert (Morris Plains, New Jersey). 

The pharmaceutical compositions and compounds of the present invention will 
generally be administered in the form of a dosage unit (e.g., tablet, capsule, etc.). The 
compounds of the present invention generally are administered in a daily dosage of from 
about 1 jig/kg of body weight to about 500 mg/kg of body weight. Typically, the 
compounds of the present invention are administered in a daily dosage of from about 10 
Hg/kg to about 250 mg/kg of body weight Most often, the compounds of the present 
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invention are administered in a daily dosage of from about 20 ng/kg to about 100 mg/kg 
body weight. As recognized by those skilled in the art, the particular quantity of 
pharmaceutical composition according to the present invention administered to a patient 
will depend upon a number of factors, including, without limitation, the biological activity 
5 desired, the condition of the patient and the patient's tolerance for the drug. 

The compounds of this invention also have utility when labeled (e.g., radio- 
labeled, isotopically-labeled and the like) as ligands for use in assays to determine the 
presence of AR in a cell background or extract. They are particularly useful due to their 
ability to selectively activate androgen receptors and can therefore be used to determine 

1 0 the presence of such receptors in the presence of other steroid receptors or related 

intracellular receptors. Thus, the invention provides methods of deteimining the presence 
of androgen receptors (AR) in a cell or cell extract. 

These invention methods comprise contacting the cell or cell extract with the 
compounds of the present invention which have been labeled and testing the contacted cell 

15 or cell extract to determine the presence of AR- Testing can be accomplished via testing 
for activation of androgen receptor(s) (e.g., via elevated presence of the product of 
androgen mediated process(es)), via separation of the bound compound/receptor 
combination and the like, which techniques are known to those of skill in the art 

Due to the selective specificity of the compounds of this invention for steroid 

20 receptors, these compounds can be used to purify samples of steroid receptors in vitro. 
Such purification can be carried out by mixing samples containing steroid receptors with 
one or more of the compounds of the present invention so that the compounds bind to the 
receptors of choice and then isolating the bound ligand/receptor, combination by separation 
techniques which are known to those of skill in the art. These techniques include column 

25 separation, filtration, centrifugation, tagging and physical separation and antibody 
complexing, among others. Thus, the invention also provides methods for purifying 
samples of steroid receptors in vitro. Invention methods comprise contacting a sample 
containing steroid receptors with one or more of the compounds of the present invention 
so that the compounds bind to the steroid receptors to form a bound compound/receptor 

30 combination and separating out the bound compound/receptor combination. 

The compounds and pharmaceutical compositions of the present invention can be 
used in the treatment of the diseases and conditions described herein. In this regard, the 
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compounds and compositions of the present invention may prove particularly useful as 
modulators of male sex steroid-dependent diseases and conditions (e.g. 9 process(es) 
mediated by androgen receptors) such as the treatment of acne, male-pattern baldness, 
sexual dysfunction, wasting diseases, hirsutism, hypogonadism, prostatic hyperplasia, 
5 ' osteoporosis, impotence, cancer cachexia and various hormone-dependent cancers, 

including prostate and breast cancer. The compounds of the present invention may also 
prove useful in male hormone replacement therapy, stimulation of hematopoiesis, male 
contraception and as anabolic agents. 

As utilized herein, the term 6C modulate" includes the ability of a modulator for a 

1 0 member of the androgen receptor family to either directly (by binding to the receptor as a 
ligand) or indirectly (as a precursor for a ligand or an inducer which promotes production 
of ligand from a precursor) induce expression of gene(s) maintained under hormone 
expression control, or to repress expression of gene(s) maintained under such control. 
Thus, both inhibitory effects on androgen receptors and activating effects on androgen 

1 5 receptors are contemplated within the scope of modulation. 

The compounds of the present invention may be extremely potent activators of AR, 
displaying 50% maximal activation of AR (e.g., activation of AR, determined by 
measurement of luciferase production levels compared to levels achieved by 
dihydrotestosterone (DHT)) at a concentration of less than 100 nM (Cotransfection assay 

20 concentration), at a concentration of less than 50 nM, at a concentration of less than 20 

nM, or even at a concentration of 10 nM or less. (See, for example, Biological Examples.) 

In addition, selected compounds of the present invention may be extremely potent 
antagonists of AR, displaying 50% maximal inhibition of AR (e.g., inhibition of AR, 
determined by measurement of luciferase production levels compared to levels achieved 

25 by dihydrotestosterone (DHT)) at a concentration of less than 100 nM (Cotransfection 

assay concentration), at a concentration of less than 50 nM, at a concentration of less than 
20 nM, or even at a concentration of 10 nM or less. (See, for example, Biological 
Examples.) 

Selective compounds of the present invention generally do not display undesired 
30 cross-reactivity with other steroid receptors, as is seen with the compound mifqpristone 
(RU486; Roussel Uclaf), a known PR antagonist that displays an undesirable cross 
reactivity on GR and AR, thereby limiting its use in long-term, chronic administration. 
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The invention will be further illustrated by reference to the following non-limiting 
Examples. 

EXAMPLE 1 

5 (3/0-23A7-Tetxahvdro-3-me 

one (Compound 101, Structure 9 of Scheme II. where R 1 . R 3 . R 4 . R s . = H. R 2 = 
trifluoromethvL R 6 g Me) 

5-Amino-7-chloro-3,4-dihydro-4-hvdroxv~4-f trifluoromethvl)- l/f-qumolin-2-one : 
To a solution of 5-chloro-l,3-phenylenediamine (15.0 g, 0.105 mol) in 70 mL ethanol was 

1 0 added ethyl 4,4,4-trifluoroacetoacetate (20.4 g, 0. 1 11 mol), then the mixture was heated at 
reflux for 1 8 h. The solvent was removed under reduced pressure until the product began 
to precipitate. The material was allowed to crystallize for 2 h, whereupon it was filtered 
and rinsed with cold ether to afford 10.9 g (37%) of 5-amino-7-chloro-3,4-dihydro-4- 
hydroxy^-(trifluoromethyl)-l^-quinolin-2-one, a tan solid. The filtrate was concentrated 

1 5 until solid began to precipitate and afforded an additional 3.0 g (1 0%). 1 H NMR (400 

MHz, acetone-dfi) 5 11.0 (broad s, 1H), 9.64 (s, 1H), 7.42 (t, 1H, J= 8.1), 6.99 (d, 1H, J= 
8.1), 6.90 (s, 1H), 6.79 (d, 1H, J= 8.1). 

5-Amino-3.4-dihvdro-44i^^ (Structure 
2 of Scheme L where R 1 . R 7 R 8 = H. R 2 = trifluoromethvl) : A mixture of 5-amino-7- 

20 chloro-3,4-dihy<h:o^hydro^ (8.0 g, 28 mmol), 

KOAc (5.6 g, 57 mmol) and 10% Pd-C (4.0 g) in 200 mL ethanol was stirred under an 
atmosphere of hydrogen for 2 h. The mixture was filtered through Celite and concentrated 
under reduced pressure. The resultant solid was dissolved in EtOAc (250 mL) and washed 
sequentially with saturated NaHCOs (200 mL) and brine (200 mL), dried over MgS0 4 , 

25 filtered and concentrated to afford 7.0 g (100%) of 5-amino-3 ,4~dihydro-4-hydroxy-4- 

(1xifluoromethyl)-lJ^-quinolin-2-one, a foamy tan solid. *H NMR (400 MHz, acetone-d6) 
5 9.16 (broad s, 1H), 6.99 (t, 1H, 7= 8.0), 6.44 (broad s, 1H), 6.39 (d, 1H, 7- 7.9), 6.26 
(d, 1H, J- 7.9), 5.44 (broad s, 2H), 3.09 (d, AB, 7= 17.0), 2.93 (d, AB, 7= 17.0). 

5-Hvdroxv^(trifluoromethv (Structure 3 of Scheme I, where 

30 R ! . R 7 . R 8 = H. R 2 = trifluoromethvP : To a solution of 5-amino-3,4-dihydro-4-hydroxy-4" 
(trifluoromethyl)-lH-quinolin~2-one (6.0 g, 24 mmol) in 100 mL 4.8 M H2SO4 was added 

43 




WO 02/068427 PCT/EB02/00538 

a solution of NaN02 (1.85 g, 26.8 mmol) in 6 mL water at 0°C. The reaction mixture 
became deep red. This solution was transferred to 120 mL 10M H 2 S0 4 preheated to 
I45°C. The mixture was heated at 145°C for 0.5 h, then poured into 400 g of ice water. 
The crude solid was adsorbed onto silica gel and eluted with 9:1 CHbC^MeOH to afford 
5 4.6 g (82%) of 5-hydioxy-4-(trifluoromethyl)-l/^xiinolin-2-one, an off-white solid. *H 
NMR (400 MHz, acetone-d 6 ) 6 1 1.0 (broad s, 1H), 9.64 (s, 1H), 7.42 (t, 1H, J - 8.1), 6.99 
(d, IH 9 J= 8.1), 6.90 (s, 1H), 6.79 (d, 1H, J= 8.1). 

6-Bromo-5-hYdroxv^(trifluoromethvlVl/f-quinolin~2"One (Structure 4 of 
Scheme I, where R\ R 7 , R* = H, R 2 = trifluoromethyfl : To a solution of 5-hydroxy-4- 

10 (trifluoromethyl)-l^f-quinolin-2-one (4.38 g, 19.1 mmol) and diisopropylamine (14 mL, 
100 mmol) in 100 mL EtOAc was added a solution of iV-bromosuccinimide (3.74 g, 21.0 
mmol) in 70 mL EtOAc at — 10°C over 30 min. The reaction mixture was stirred for 1 h, 
then acidified to pH 1 by the addition of 6M HC1. The mixture was extracted with EtOAc 
(3 x 150 mL) and the combined organic layers were washed with brine (200 mL), dried 

15 over MgSC>4, filtered and concentrated under reduced pressure. Recrystallization from 
chloroform:hexanes afforded 4.5 g (77%) of 6-bromo-5-hydroxy-4-(trifiuoromethyl)-l H- 
quinolin-2-one, an off-white solid. R f 0.4 (1:1 EtOAc :hexanes); *H NMR (400 MHz, 
acetone-d*) 5 11.1 (broad s, 1H), 8.75 (broad s, 1H), 7.76 (d, 1H, J= 8.8), 7.04 (d, 1H, J- 
8.8), 6.98 (s, 1H). 

20 5-Benzvloxv-6-bromo-4-(trifluorometiivlVlg-quinolin-2-one: To a suspension of 

6-bromo-5 -hydroxy-4-(trifluoromethyl)- 1 /f-quinolin-2-one (9.42 g, 30.6 mmol) and CsF 
(13.9 g, 91.7 mmol) in 102 mL DMF was added benzyl bromide (6.54 g, 38.2 mmol) 
dropwise. After 24 h, the mixture was poured into 0.1 MNaHS0 4 (500 mL) and extracted 
with EtOAc (1:1). The aqueous layer was reextracted with EtOAc (500 mL) and the 

25 combined organic layers were washed sequentially with water (500 mL), brine (300 mL), 
dried over MgS04, filtered and concentrated to a slurry. The mixture was cooled to 0°C, 
filtered and the resultant solids washed with cold EtOAc to afford 7.26 g (60%) of 5- 
benzyloxy^bromo-4-(trifluoromethyl)-l//^uinolin-2-one, a tan solid. Rf 0.26 (7:3 
hexanes:acetone); *H NMR (400 MHz, acetone-cU) 8 1 1.3 (broad s, 1H), 7.91 (d, 1H, J= 

30 9.0, 1H), 7.61 (d, 2H, J= 7.3), 7.43 (t, 2H, J= 7.2), 7.25-7.35 (m, 1H), 7.32 (d, 1H, 7= 
9.0), 7.06 (s, 1H), 5.10 (s, 1H). 
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5-Benzvloxv-6-bromo-2-isopropoxv-4-(trifluore^ (Structure 5 of 

Scheme L where RV, R 7 , R 8 = H. R 2 = trifluoromethyl) : To a suspension of 5-benzyloxy- 
6-bromo-4-(trifluoromethyl> l//-qiiinolin-2-one (1 1.7 g, 29.4 mmol) and CsF (17.8 g, 
117 mmol) in 1 50 mL DMF was added isopropyl iodide (19.9 g, 117 mmol). After 28 h, 
5 the mixture was partitioned between EtOAc (500 mL) and water (250 mL) and the 

aqueous layer was extracted with EtOAc. The combined organic layers were washed with 
water (200 mL), brine (100 mL), dried over MgSC>4, filtered and concentrated to afford 13 
g (100%) of 5-benzyloxy-6-bromo-2-isopropoxy-4-(trifluoromethyl)quinoline. 'H NMR 
(400 MHz, CDC1 3 ) 5 7.85 (d, 1H, J= 9.0), 7.55-7.65 (m, 3H), 7.38-7.48 (m, 2H), 7.32- 

10 7.38 (m, 1H), 7.31 (s, 1H), 5.54 (sept, 1H, •/= 6.2), 5.06 (s, 2H), 1.42 (d, 6H, 6.2). 

6~Bromo-5-hvdroxv-2-isopropoxv-4-ftrifluoromethYnquinoline (Structure 6 of 
Scheme L where R 1 , R 7 , R 8 = H. R 2 = trifluoromethvl) : A solution of 5-baizyloxy-6- 
bromo-2-isopropoxy-4-(trifluoromethyl)q\unoline (13.5 g, 30.8 mmol) in 31 mL 
methanesulfonic acid and 31 mL acetic acid was stirred at rt for 10 h, whereupon it was 

15 poured in water (500 mL), neutralized with K2CO3 (ca. 75 g) and extracted with EtOAc (3 
x 200 mL). The combined organic layers were washed with brine (200 mL), dried over 
MgS04, filtered and concentrated. Flash chromatography (2%-5% EtOAcrhexanes, 
gradient elution) afforded 9.9 g (92%) of 6-bromo-5-hydroxy-2-isopropoxy-4- 
(trifluoromethyl)quinoline, a yellow-brown oil. *H NMR (400 MHz, CDC1 3 ) 5 7.71 (d, 

20 1H, J = 9.1), 7.38 (d, 1H, J- 9.1), 6.23 (s, 1H), 5.53 (sept, 1H, J= 6.2), 1.41 (d, 6H, /= 
6.2). 

Genera] Method 1 : Mitsunobu reaction of a phenol with a protected 
aminoalcohol. To a solution of the bromophenol substrate (1 equiv), the #-Boc-protected 
aminoalcohol (1.6 equiv), triphenylphosphine (1.6 equiv) and //-methylmorpholine (10 

25 equiv) in dry THF (0.1-0.2 M) was added diisopropyl azodicarboxylate (1.6 equiv) 
dropwise, producing an orange color. After 5 min, the ice bath was removed and the 
reaction was stirred at rt for 2 — 16 h. The reaction mixture was poured into water (40 
mL/mmol), neutralized with 1.0 M HQ and extracted with EtOAc (2 x 25 mL/mmol). 
The combined extracts were washed with of 0.1 M HC1 (20 mL/mmol) and brine (20 

30 mL/mmol), dried over MgSC>4, filtered, concentrated. Column chromatography 
(hexane:EtOAc) afforded the desired aryl ether. 
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(2 > fl>6-Bromo-5-r(2 , ^butoxvca^ 

(rtfluoromethvD qumoline (Structure 7 of Scheme II, where K\ R 3 . R 4 . R 5 - = EL R 2 = 

trifluoromethvl. R 6 = Me) : The compound was prepared according to General Method 1 

(EXAMPLE 1) from 6-bromo-5-hydroxy-2-isopropo^ (0.50 

5 g, 1 .43 mmol), (i?)-JNT-Boc-alinol (400 mg, 2,28 mmol), triphenylphosphine (600 mg, 2.28 

mmol) and diisopropyl azodicarboxylate (0.45 ml, 2.28 mmol) in 0.6 mL N- 

methyhnorpholine in 14 mL dry THF to afford 484 mg (67%) of (2 , J R>6-bromo-5-[(2 , -t- 

butoxycarbonylamino)-r-propoxy]-2-isoprop after flash 

chromatography (100% hexanes to 6:1 hexanes/EtOAc, gradient elution). *H NMR (500 

10 MHz, CDC1 3 ) 8 7.80 (d, 7= 9.3, 1H), 7.56 (d, J= 8.8, 1H), 7.30 (s, 1H), 5.53 (sept, J= 

6.4, 1H), 4.95 (bs, 1H), 4.18 (m, 1H), 3.98 (m, 1H), 3.94 (m, 1H), 1.46 (s, 9H), 1.41 (d, J 

= 6.4, 6H), 1.37 (d, J= 6.8, 3H). 

General Method 2: Hydrolysis of a f-butoxycarbonyl protected amine. To a 

solution of the carbamate substrate in CH 2 C1 2 (0.2 M) was added an equal volume of TFA 

1 5 and the solution was stirred at rt for 1 h. The mixture was poured into water (1 00 

mL/mmol), neutralized with 6 M NaOH and extracted with EtOAc (2 x 50 mL/mmol). 

The combined extracts were washed sequentially with saturated NaHC0 3 (50 mL/mmol) 

' and brine (50 mL/mmol), dried over MgSC>4, filtered and concentrated. Column 

chromatography (CH 2 Cl 2 /MeOH) afforded the desired free amine. 

20 f27?V6>Bromo~5>( , 2 , -amino-l , -propoxvV2~isopropoxV"4- 

(trifluoromethyDquinoline : This compound was prepared according to General Method 2 

(EXAMPLE 1) from (2 l i?)-6-bromo-5-[(2 1 ^-butoxycarbonylamino)-l f -propoxy]-2- 

isopropoxy-4-(triflnoromethyl)quinoline (480 mg, 0.95 mmol) in 5 mL CH2CI2 and 5 mL 

TFA to afford 346 mg (90%) of (2'R)-6-bromo-5-(2 , -amino-l , -propoxy)-2-isopropoxy-4- 

25 (trifluoromethyl)quinoline. *H NMR (500 MHz, CDC1 3 ) 5 7.8 1 (d, /= 8.8, 1H), 7.57 (d, 

J= 9.3, 1H), 7.30 (s, 1H), 5.53 (m, 1H), 3.93 (m, 1H) 3.84 (m, 1H), 3.66 (m, 1H), 2.33 (bs, 

2H), 1 .41 (d, J = 6.4, 3H), 1 .40 (d, J= 6.4, 3H), 1 .22 (d, J= 6.4, 3H). 

General Method 3: Palladium catalyzed coupling of an amine with an aryl 

bromide. To a mixture of (±)-2,2 , -bis(diphenylphosphino)-l,l , -binaphthyl (4-10 mol %), 

30 Pd 2 (dba>j (2-5 mol%), sodium f-butoxide (1 .4 equiv) was added a solution of the amino 

aryl bromide (1 equiv) in toluene (0.1-0.2 M). The reddish solution was heated at 90- 

100°C for 6-24 h, whereupon it was poured into cold saturated NH4CI (20 mL/mmol). 
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The mixture was extracted with EtOAc (2 x 40 mL/mmol) and the combined organic 
layers were washed with brine, dried over MgSO/t, filtered and concentrated. Flash 
chromatography (hexanesrEtOAc) afforded the desired 2#-[l,4]oxazino[2,3^quinoline. 
f3iZ>3,4-DihvdrcH8-isopro^ 
5 n.41oxazinor23-/1quinoline (Structure 8 of Scheme PL where R 1 , R 3 . R 4 . R 5 . = H, R 2 = 
trifluoromethvl. R 6 = Me) : This compound was prepared according to General Method 3 
(EXAMPLE 1) from (27^)-6-bromo-5-(2-amino-r-propoxy)-2-isopropoxy-4- 
(trifluoromethyl)quinoline (346 mg, 0.85 mmol), (±)-2,2 , -bis(diphenylphosphino)-l > r- 
binaphthyl (21 mg, 4 mol%), Pd 2 (dba) 3 (15.6 mg, 2 mol%), sodium *-butoxide (1 14 mg, 

10 1.19 mmol) to afford 190 mg (70%) of (3i?)-3,4-dihydro-84sopropoxy-3-methyH0- 
(trifluoromethyl)-2H-[l ,4]oxazino[2,3^quinoline after purification by flash 
chromatography (100% hexanes to 4:1 hexanesrEtOAc, gradient elution). ! H NMR (500 
MHz, CDC1 3 ) 6 7.36 (d, J— 8.8, 1H), 7.18 (s, 1H), 7.03 (d, J= 8.8, 1H), 5.47 (m, 1H), 
4.33 (dd, J= 10.7, 2.9, 1H), 3.78 (dd, J= 10.7, 8.1, 1H), 3.74 (bs, 1H), 3.66 (m, 1H), 1.38 

15 (d, J= 5.9, 3H), 1.37 (d, J= 6.4, 3H), 1.24 (d, J= 6.4, 3H). 

General Method 4: Acid mediated hydrolysis of an isopropyl imino ether to a 
pyridone. A solution of the imino ether in a 3: 1 acetic acid:concentrated HC1 (0.1-0.2 M) 
solution was heated 60-100°C for 4-16 h. The solution was poured into saturated 
NaHCOa (80 mL/mmol), extracted with EtOAc (2 x 80 mL), dried over MgS0 4 , filtered 

20 and concentrated and purified as indicated. 
(3i?y2.3A7-Tetrahv<ko-3^ 
/jqumolin-8-one (Compound 101. Structure 9 of Scheme EL where R 1 , R 3 , R 4 , R 5 , =BL R 2 
= trifluoromethvl, R 6 = Me) : Compound 101 was prepared by General Method 4 
(EXAMPLE 1) from (/?)-3,4-dihydro-8-isopropoxy-3-methyl- 1 0-(triSuorx>methyl)-2#- 

25 [l,4]oxazino[2,3-/]quinoline (14 mg, 0.043 mmol) in 1:1 acetic acid:concentrated HC1 
(0.01M) heated at 90°C for 4 h to afford 7 mg (58%) of Compound 101, a yellow solid, 
after column chromatography (3:1 hexanesrEtOAc to 1:1 hexanesrEtOAc, gradient 
elution). a H NMR (500 MHz, CDC1 3 ) S 12.37 (bs, 1H), 7.13 (s, 1H), 6.94 (d, J- 8.79, 
1H), 6.92 (d, J= 8.79, 1H), 4.34 (dd, J— 10.74, 2.93, 1H), 3.79 (dd, 7= 10.74, 8.10, 1H), 

30 3.69 (bs, 1H), 3.62 (m, 1H), 1.24 (d, J= 6.35, 3H). 
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EXAMPLE 2 

Gj?V23A7-Teti^vdro-3^ 

.flquinolin-8-one (Compound 102, Structure 11 of Scheme II, where R 1 , R 3 n R 4 t R 5 , =H, 
R 2 ~ trifluoromethvL R 6 » Me. R 13 « CSO 
5 General Method 5: Reductive animation of a 2//-[l,4]oxazino[2,3-/]quinoline or 

an 8i7-[l,4]oxazino[2,3^quinolin-8-one derivative with sodium cyanoborohydride and an 
aldehyde, its hydrate, or its hemiacetal. A solution of the 2#-[l,4]oxazino[2,3 : /]quinoline 
or 8//-[l,4]oxazino[2,3-^]quinolin-8-one (1 equiv) and the aldehyde, its hydrate or 
hemiacetal (10 equiv) in acetic acid or trifluoroacetic acid, was stirred at room temperature 

10 for 2 h, whereupon sodium cyanoborohydride (5 equiv) was added portionwise. The 

solution was stirred for 12-24 h at it, then poured into cold saturated NaHCOs (pH 8-10). 
The aqueous layer was extracted with EtOAc (2 x 40 mL/mmol) and the combined organic 
layers were washed with brine, dried over MgSC>4, filtered, concentrated and purified as 
indicated, or used directly in the next step. 

15 f3JgV23A7-Tetrahv(fro-3,^^ 

/1quinolin-8-one fCompound 102. Structure 11 of Scheme PL where R 1 . R 3 , R 4 . R 5 . = H, 
R 2 = trifluoromethvL R 6 = Me, R 13 = CHV> : Compound 102 was prepared according to 
General Method 5 (EXAMPLE 2) from (3i?)-3,4-dihydro-8-isopn>poxy-3-methyl-10- 
(tiifluoromethyl)«2/f-[l,4]oxa2ino[2,3-/]qiiinoline (12 mg, 0.04 mmol), 37% 

20 formaldehyde solution (0.010 mL, 0.2 mmol, 5 equiv) and NaCNBEb (10 mg, 0.2 mmol, 5 
equiv) in 1 mL AcOH (0.04 M) to afford 9 mg {ecu 70%) of (i?)-3,4-dihydro-8- 
isopropoxy-3,4-dimethyl-l 0-(trifluoromethyl)-2H-[ 1 ,4]oxazmo[2,3-/]quinoline. This 
material (9 mg, 0.03 mmol) was taken on directly according to General Method 4 
(EXAMPLE 1) by treatment with 3 mL acetic acid and 3 mL concentrated HC1 and heated 

25 at 90°C for 4 h to afford 7 mg (89%) of Compound 1 02 after flash chromatography (3 : 1 
hexanes:EtOAc to 1 : 1 hexanes:EtOAc, gradient elution). J H NMR (500 MHz, CDC1 3 ) S 
1 1.90 (bs, 1H), 7.12 (s, 1H), 7.01 (d, J= 9.3, 1H), 6.96 (d, 7= 9.3, 1H), 4.19 (dd, 7= 10.7, 
2.9, 1H), 4.11 (dd, 7= 10.7, 3.7, 1H), 3.43 (m, 1H), 2.93 (s, 3H), 1.21 (d, 7= 6.8, 3H) 
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EXAMPLE 3 

(3iO-4-Bthvl-2.3.4 .7-tgtrahvdn>->3-mcthvl-l 0-ftrilluoromcthvlV8Jy4L41oxazinof 23- 
flquinolin-8-one (Compound 103. Structure 11 of Scheme EL where R 1 . R 3 . R 4 . R 5 . =H. 
R 2 = trifluoromethvL R g = Me. R 13 = CH 2 CH^ 
5 General Method 6: Reductive amination of a 2H-[ 1 ,4]oxazino[2,3-/|quinoline or 

an 8i?~[l,4]oxazino[23:/]quinolin-2-one with sodium borohydride with acetic acid or a 
substituted acetic acid. To a solution of the 2#-[l,4]oxazino[23-/|quinoline or 8//- 
[l,4]oxazino[2,3 T /]quinolin-2-one in a substituted acetic acid was added NaBILt pellets (5- 
10 equiv). After 12-24 h, the reaction was carefully poured into cold saturated NaHC0 3 . 

1 0 The aqueous layer was extracted with EtOAc (2 x 40 mL/mmol) and the combined organic 
layers were washed with brine, dried over MgS(>4, filtered, concentrated and the 
compound was purified as indicated. 

(3#>4-Ethvl-23A7-tetrah^ 
\ L41oxazinof23-flquinolin-8-one (Compound 103, Structure 11 of Scheme II. where R 1 . 

15 R 3 . R 4 . R 5 . = RR 2 = trifluoromethvL R 6 = Me. R 13 = CH 2 CHv> : This compound was 
prepared according to General Method 6 (EXAMPLE 3) from (3i?>3,4-dihydro-8- 
isopropoxy-3~methyl-10-(trifluoromethy (16 mg, 0.049 

mmol) and NaBEU pellets (large excess, >10 equiv) in 5 mL acetic acid (0.01 M stirred at 
rt for 12 h, to afford 18 mg (100%) of (3 J R)-4-ethyl-3,4-dihydro-8-isopropoxy-3-methyl- 

20 10-(trifluoromethyl)-2^-[l,4]oxazino[2,3-/]quinoline This material (18 mg, 0.050 mmol) 
was carried on according to General Method 4 (EXAMPLE 1) by treatment with 2.5 mL 
acetic acid and 2.5 mL concentrated HC1 and heated at 90°C for 4 h to afford 9 mg (57%) 
of Compound 103, after purification by column chromatography (3:1 hexanes: EtOAc to 
1:1 hexanesiEtOAc, gradient elution). 'H NMR (500 MHz, CDC1 3 ) 5 12.02 (bs> 1H), 7.12 

25 (s, 1H), 7.04 (d, J= 8.8, 1H), 6.97 (d, J= 9.3, 1H), 4.10 (dd, J= 10.2, 3.4, 1H), 4.02 (dd, J 
- 10.3, 2.9, 1H), 3.53 (m, 1H), 3.43 (m, 1H), 3.32 (m, 1H), 1.22 (d, J— 6.9, 3H), 1.18 (t, J 
= 7.1,3H). 
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EXAMPLE 4 

(3#V23.4J-Tetrahvdr^ 

ri,41oxazinor23:/1quinoIin-8K)Tie (Compound 104, Structu re 11 of Scheme II, where R 1 , 
R\ R 4 , R 5 , = R 2 = trifluoromethyl, R 6 « Me, R 13 = CH 2 CT^} 
5 This compound was prepared according to General Method 6 (EXAMPLE 3) from 

(3£)-3,4-dihydro-8-isopropoxy-3-^^ 

/Iquinoline (4 mg, 0.01 mmol) and NaBHU pellets (large excess, >10 equiv) in 2.5 mL 
trifluoroacetic acid (0.005 M) stirred at rt for 12 h, to afford 4 mg (80%) of (#)-3,4- 
dihydro-8-isopropoxy-3-methyl^(2,2,2-trifluoro^ 

10 [l,4]oxazino[2,3^quinoline. This material (4 mg, 0.01 mmol) was carried on according 
to General Method 4 (EXAMPLE 1) by treatment with 2 mL acetic acid and 2 mL 
concentrated HC1 (0.003 M) and heated at 90°C for 4 h to afford 3.2 mg (71%) of 
Compound 1 04, after purification by column chromatography (3: 1 hexanes: EtOAc to 1 : 1 
hexanes:EtOAc, gradient elution). *H NMR (500 MHz, CDC1 3 ) 5 12.00 (bs, 1H), 7.16 (s, 

15 1H), 7.1 1 (d, J= 9.3, 1H), 7.00 (d, 7= 8.8, 1H), 4.20 (d, J = 10.7, 2.9, 1H), 4.09 (dd, J= 
10.7, 2.4, 1H), 3.82 (m, 2H), 3.60 (m, 1H), 1.26 (d, J - 6.8, 3H). 

EXAMPLE 5 

(3^V23,4,7-Tetrahvdro~3-methYl-4-propvl-l O-ftrifluoromethvlV 8if-r 1 ,41oxazino|'23- 
/1quinolin-8-one (Compound 105. Structure 11 of Scheme II. where R 1 . R 3 . R 4 . R 5 , = H. 
20 R 2 = trifluoromethvL R 6 = Me. R 13 - CH 2 CH 2 CHV> 

This compound was prepared according General Method 6 (EXAMPLE 3) from 
(3i0-3,4-dihydro-8-isopropoxy-3 -mefc 

/]quinoline (11 mg, 0.03 mmol), propionaldehyde (0.3 mmol, 10 eq) and NaCNBH 3 (10 
equiv) in 4 mL TFA (0.03 M) stirred at rt for 12 h to afford 12 mg (100%) of 0R)-3,4- 

25 dihydm-8-isopropoxy-3-methyl^propyM 

/jquinoline. This material (12 mg, 0.030 mmol) was carried on according to General 
Method 4 (EXAMPLE 1) by treatment with 3 mL acetic acid and 3 mL concentrated HC1 
and heated at 90°C for 4 h to afford 8 mg (75%) of Compound 105 after purification by 
silica gel chromatography (3:1 hexanesrEtOAc to 1:1 hexanes:EtOAc, gradient elution). 

30 *H NMR (500 MHz, CDC1 3 ) 5 1 1.15 (bs, 1H), 7. 10 (s, 1H), 6.99 (d, J= 8.8, 1H), 6.88 (d, 
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J= 8.8, 1H), 4.1 1 (dd, J= 10.7, 3.2, 1H), 4.03 (dd, 7= 10.7, 2.4, 1H), 3.51 (m, 1H), 3.30 
(m, 1H), 3.14 (m, 1H), 1.64 (m, 2H), 1.21 (d, 7- 6.4, 3H), 0.97 (t, J= 13, 3H). 

EXAMPLE 6 

G/n^Allvl-23.4.7-tetrahvdro^ 
5 /lquinolin-8-one fCompound 106, Structure 11 of Scheme PL where R\ R 3 , R 4 , R 5 , 
R 2 = trifluoromethvl. R 6 = Me. R 13 = CH ? CH=CH ? ) 

To a suspension of (i^-3,4-dihydro-8-isopropoxy-3-m 
2H-[l,4]oxazino[2,3-y]qiiinoline (13 mg, 0.04 mmol) and K 2 C0 3 (28 mg, 0.2 mmol, 5 eq) 
in 1 ml DMF (0.04 M) was added allylbromide (0.03 mL, 0.4 mmol, 1 0 eq). The reaction 

10 was heated to 50°C and allowed to stir for 12 h, whereupon the reaction was poured into 
10 mL water and neutralized with IN HQ. The aqueous layer was extracted with EtOAc 
(2 x 40 mL/mmol) and the combined organic layers were washed with brine, dried over 
Na 2 S0 4 , filtered, concentrated to afford 10 mg (75%) of (i*)-4-allyl-3,4-dihydro-8- 
isopropoxy-3-methyl-l0-(1iifluorom This material 

15 (10 mg, 0.03 mmol) was carried on directly according to General Method 4 (EXAMPLE 
1) by treatment with 2 mL concentrated HC1 (0.01M) and heated at 50°C for 6 h to afford 
6 mg (67%) of Compound J 06 after silica gel column chromatography (gradient 3:1 
hexanes:EtOAc to 1 :1 hexanes:EtOAc, gradient elution) *H NMR (500 MHz, CDC1 3 ) 5 
11.89 (bs, 1H),7.11 (s, 1H), 7.00 (d,J=8.8, 1H), 6.93 (d,J=8.8, lH),5.86(m, 1H), 5.24 

20 (m, 2H), 4.10 (m, 2H), 3.90 (m, 2H), 3.55 (m, 1H), 1.22 (d, J= 6.8, 3H). 

EXAMPLE 7 

(3flV3-Ethvl-2.3A7-tetrah^ 

one (Compound 107. Structure 9 of Scheme EL where RV, R 3 . R 4 , R 5 , = H R 2 = 
trifluoromethvL R 6 = Ett 

25 (2 ft)-6-Bromo-5-f (2'-r-butoxvcarbonvlamino)>r-butoxv)-2-isopropoxv-4- 

(trifluoromethvl)quinoline ( Structure 7 of Scheme EL where R 1 . R 3 . R 4 , R 5 . =H, R 2 = 
trifluoromethvL R 6 = Btt : This compound was prepared according to General Method 1 
(EXAMPLE 1) from 6-bromo-5-hydxoxy-2-isopropoxy~4-(trifluoromethyl)quinoline (1.5 
g, 4.4 mmol), (2R)-2~A^^butoxycarbonylamino-l-butanol (1.5 g, 7.8 mmol), 

30 triphenylphosphine (2.0 g, 7.8 mmol), DIAD (1 .5 mL, 7.8 mmol) and N- 
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methylmorpholine (2.0 mL) in THF (40 mL) to afford 1.7 g (74%) of 6-bromo-5-[(2 ? -*- 
butoxycarbonyiamino)-r-butoxy]-2-isop as a tan 

solid. Rf 0.4 (9:1 hexane:EtOAc); *H NMR (400 MHz, CDC1 3 ) 5 7.80 (d, 1H, 7= 8.9), 
7.55 (d, 1H, J= 8.9), 7.29 (s, 1H), 5.52 (septet, 1H,J = 6.3), 4.80 (broad s, 1H), 4.0&-3.90 
5 (m, 3H), 1.91-1.81 (m, 1H), 1.71-1.59 (m, 1H), 1.46 (s, 9H), 1.41 (d, 6H,J= 6.2), 1.01 (t, 
3H,J=7.4). 

(3J?V3>Ethvl-3.4-dihvdro>-8-isopropoxv-» 1 0>(trifluoromethvn--2iy-[L4'|oxaziiior23- 
/jquinoline (Structure 8 of Scheme II. where R 1 , R 3 , R 4 , R 5 . = H, R 2 = trifluoromethvL R 6 
= Bi> : This compound was prepared according to General Method 2 (EXAMPLE 1) from 

10 6-bromo-5-[(2 r -r-butoxycai±K>^^ 

(trifluoromethyl)quinoline (1.3 g, 2.5 mmol) in CH 2 C1 2 (10 mL) and TFA (10 mL) to 
afford 1.0 g (95%) of (2!R)-6-bromo-5-(2'-ainino-l > -butoxy>2-isopropoxy-4- 
(trifluoromethyl)quinoline. This material (1.0 g, 2.4 mmol) was carried on according to 
General Method 3 (EXAMPLE 1) by treatment with Pd 2 (dba) 3 (0.043 g, 2 mol%), BDSfAP 

15 (0.059 g, 4 mol%) and *-BuONa (0.32 g, 3.3 mmol) in toluene (10 mL) heated at reflux to 
afford 0.51 g (63%) of (3#)-3-ethyl-3,4-dmycfro-8-isopropoxy-l^ 
[l,4]oxazino[2,3-/lquinoline, a yellow solid. R f 0.4 (9:1 hexane.EtOAc); 'H NMR (400 
MHz, CDC1 3 ) 8 7.36 (d, 1H, J= 8.8), 7.18 (s, 1H), 7.03 (d, 1H, J= 8.8), 5.47 (septet, 1H, 
J = 6.2), 4.36 (dd, ABX, 1H, J= 10.6, 2.9), 3.87 (dd, ABX 7 1H, J= 10.4, 7.5), 3.83 (broad 

20 s, 1H), 3.48-3.40 (m, 1H), 1.63-1.53 (m, 2H), 1 .38 (d, 6H, J= 6.2), 1.06 (t, 3H, J= 7.4). 
(3ifl-3-Ethvl-23A7-tetrah^ 
flquinolin-8-one (Compound 107. Structure 9 of Scheme II, where R ! , R 3 , R 4 , R 5 , =H, R 2 
= trifluoromethvl. R 6 = Btt : Compound 107 was prepared according to General Method 4 
(EXAMPLE 1) from (3tf)-3 -ethyl-3 ,4-dihydro-8-isopropoxy- 1 0-(trifluoromethyl)-2//- 

25 [l,4]oxazino[2,3-/Jquinoline (0.220 g, 0.646 mmol) in cone. HC1 (1 .0 mL) in AcOH (2.0 
mL) heated at 90°C to afford 0.190 g (98%) of Compound 107, a yellow solid. Rf 0.4 (9:1 
CH 2 Cl 2 ;MeOH); J H NMR (400 MHz, CDC1 3 ) 8 12.63 (broad s, 1H), 7.12 (s, 1H), 6.96 (d, 
1H, J= 8.6), 6.92 (d, 1H, J- 8.6), 4.36 (dd, ABX, 1H, 10.3, 2.8), 3.86 (dd, ABX, 1H, J 
= 10.6, 7.8), 3.77 (broad s, 1H), 3.43-3.33 (m, 1H), 1.62-1.50 (m, 2H), 1.05 (t, 3H, J= 

30 7.5). 

52 




WO 02/068427 



PCT/IB02/00538 



EXAMPLE 8 



Gj?V3-Ethvl>23,4.7~tetrahvdro-4-methvl-10-f trifluorometfavD-8fl r -ri,41o xfl7iiio[2 v ^~ 
/]quinolin-8-one (Compound 108. Structure 11 of Scheme flL where R 1 . R 3 . R 4 , R 5 , = H. 
R 2 = triflnoromethvL R 6 = Et. R° = CH^ 



n,41oxazmor23-/1guinoliite (Structure 10 of Scheme II, where R 1 , R 3 , R 4 , R 5 , = EL R 2 = 
trifluoromethvL R 6 = Et R 13 = CHV> : This compound was prepared by General Method 5 
(EXAMPLE 1) from (370-3-ethyl-3,4-dihydro-8-isopropox 



1 0 mmol) and NaCNBH 3 (0.014 g, 0.22 mmol) in 1 mL glacial acetic acid to afford 0.014 g 
(93%) of (3i0-3-e&yl-3,4^y^ 

[l,4]oxazino[2 > 3-/|quinoliQe, of sufficient purity as to be used directly in the next reaction. 
R f 0.5 (9:1 hexane:EtOAc); *H NMR (400 MHz, CDC1 3 ) 5 7.44 (d, 1H, J- 9.0), 7.20 (d, 
1H, 9.0), 7.1 8 (s, 1H), 5.48 (septet, 1H, J= 6.2), 4.29 (dd, ABX 9 1H, J= 10.7, 2.5), 

15 4.02 (dd, ABX 9 1H, J= 10.7, 2.7), 3.21-3.16 (m, 1H), 3.03 (s, 3H), 1.74-1.56 (m, 2H), 1.39 
(d, 3H, J= 6.2), 1.37 (d, 3H, J= 6.2), 0.99 (t, 3H, J= 7.5). 

(3i?y3-Ethyl-23A7-tetrahvdro^ 
ri,41oxazinor23>-f|quinolin-8-one (Compound 108, Structure 11 of Scheme n, where R 1 , 
R 3 . R 4 , R s , « H, R 2 = triflnoromethvl, R 6 = Et. R 13 » CHO : Compound 108 was prepared 

20 according to General Method 4 (EXAMPLE 1) from (3i2)-3-ethyl-3,4-dihydio-8- 

isopropoxy-4-methyl-10-(txifluoromefo (0.014 g, 

0.039 mmol) in cone. HC1 (0.5 mL) in AcOH (1.0 mL) heated at 90°C to afford 10 mg 
(83%) of Compound 108, a yellow solid. R f 0.6 (9:1 CH 2 Cl 2 :MeOH); *H NMR (400 
MHz, CDC1 3 ) 5 12.53 (broad s, 1H), 7.13 (s, 1H), 7.01 (s, 2H), 4.29 (dd,ABX, 1H, J= 

25 10.7, 2.5), 4.05 (dd, ABX 9 1H, J= 10.7, 2.7), 3.20-3.14 (m, 1H), 2.98 (s, 3H), 1.74-1.52 
(m, 2H), 0.98 (t, 3H, J= 7.5). 



(3iTl3-Ethvl-3,4-<iihvdro^^ 



[l,4]oxazino[23-/|quinoline (0.015 g, 0.044 mmol), paraformaldehyde (0.013 g, 0.44 
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EXAMPLE 9 

(3flV3.4-Diethvl-23.^ 

8-one ( Compound 109. Structure 11 of Scheme IL where R*» R 3 , R 4 . R s « = KL R 2 = 
trifluoromethvL R 6 = Et. R 13 = CH7CEM 

5 GJeV3.4-Diethvl-3,4-d^ 

f 1.41oxazmor23-/lquinoline (Structure 10 of Scheme BL where R\ R 3 . R 4 . R\ = IL R 2 = 
trifluoromethvL R 6 = Et R 13 = CEbCHv) : A solution of (3i?)-3-ethyl-3,4-dihydro-8- 
isopropoxy-10^trifluoromethyl)-2/f-[l,4]oxazino[23-y]quinoline (0.020 g, 0.059 rnmol), 
excess acetic anhydride (ca. 0.5 mL) and excess triethylamine (ca. 0.5 mL) in THF was 

10 heated at 50°C for 24 h. The reaction mixture was poured into 25 mL water and extracted 
with EtOAc (2 x 25 mL). The extracts were washed sequentially with 25 mL portions of 
saturated NaHC0 3 , 0.1 N HC1 and brine, dried over MgS0 4 , filtered and concentrated to 
afford 0.018 g of a yellow oil. This crude material was dissolved in 1.5 mL MTBE, 
transferred to a slurry of LAH (0.003 g) in 1.5 mL MTBE and heated to reflux for 20 h. 

15 The reaction mixture was poured into water (25 mL) and extracted with diethyl ether (2 x 
25 mL). The extracts were washed with brine (25 mL), dried over MgS0 4 , filtered and 
concentrated to 0.013 g yellow oil. Column chromatography (5-10% EtOAc in hexane 
gradient) afforded 4 mg (18%) of (3J?)-3,4-diethyl-3,4-dihydro-8-isopropoxy-10- 
(trifluoromeihyl)-2J¥-[l,4]oxazino[2,3 : /]quinoline as a yellow oil. R f 0.7 (9:1 

20 hexane:EtOAc); *H NMR (400 MHz, CDC1 3 ) 5 7.43 (d, 1H, J- 9.0), 7.26 (d, 1H, J= 
9.0), 7.17 (s, 1H), 5.47 (septet, 1H, J= 6.2), 4.30 (dd, ABX 7 1H, J= 10.4, 2.1), 3.83 (dd, 
ABX, 1H, J= 10.5, 2.6), 3.56-3.48 (m, 1H), 3.37-3.28 (m, 1H), 3.25-3.19 (m, 1H), 1.65- 
1.55 (m, 2H), 1.39 (d, 3H, J= 6.2), 1.37 (d, 3H, J= 62), 120 (t, 3R 9 J= 7.1), 0.98 (t, 3H, 
y=7.4). 

25 f3Jg>3.4-Diethvl-23A7-tetr^^ 

/lquinolin-8-one (Compound 109. Structure 11 of Scheme IL where R 1 . R 3 . R 4 . R s . = IL 
R 2 = trifluoromethvL R 6 = Et R 13 ~ CEbCHhV Compound 109 was prepared according to 
General Method 4 (EXAMPLE 1) from (S^-S^diethyl-S^-dihydro-S-isopropoxy-lO- 
(trifluoromethyl)-2iY-[l,4]oxazino[2,3^quinoline (0.008 g, 0.022 mmol) in cone. HC1 

30 (0.5 mL) and AcOH (1 .0 mL) heated at 90°C to afford 6 mg (86%) of Compound 109, a 
yellow solid. R f 0.6 (9:1 CH 2 Cl 2 ;MeOH); *H NMR (400 MHz, CDC1 3 ) 8 12.43 (broad s, 
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IH), 7.13 (s, IH), 7.08 (d, IH, 9.0), ), 7.01 (d, 1H, J= 9.0), 4.29 (dd, ABX 9 1H, J= 
10.5, 1.9), 3.85 (dd, ABX, lH,y= 10.6, 2.6), 3.50-3.41 (m, IH), 3.32-3.23 (m, 1H), 3.25- 
3.16 (m, IH), 1.65-1.51 (m, 2H), 1.18 (t, 3H, 7= 7.1), 0.97 (t, 3H, J= 7.5). 

EXAMPLE 10 

5 (3i»-3-Ethvl-23.4,7-tetr^ 

f l,41oxa2mor2,3-flquinolin-8-one (Compound 110, Structure 11 of Scheme EL where R\ 
R 3 . R 4 , R 5 . = H.R 2 = trifluorometfavL R 6 = Et R 13 = OLCF^ 

This compound was prepared according to General Method 5 (EXAMPLE 2) from 
(3i?)-3-ethyl-3,4-dihydro-8-isopropoxy-10-(trifluoromethyl)-27/-[ 
10 /Jquinoline (0.008 g, 0.024 mmol), NaCNBH 3 (0.007 g, 0.1 18 mmol) and 

trifluoroacetaldehyde ethyl hemiacetal (0.028 mL, 0.235 mmol) in TFA (0.8 mL) to afford 
0.017 g of (3i?>3-ethy]-3,4-dihydro-8-i^ 

(trifluoromethyl)-2H-[l,4]oxazm^ a brown-red solid. This material 

(0.01 7g) was carried on according to General Method 4 (EXAMPLE 1) by treatment with 
1 5 cone. HC1 (0.3 mL) in AcOH (0.6 mL) and heated at 95°C for 2 h to afford 0.006 g (67% 
for the 2 steps) of Compound 110, a yellow solid. Rf 0.4 (9:1 CH 2 Cl 2 ;MeOH); *H NMR 
(400 MHz, CDC1 3 ) 5 12.47 (broad s, 1H), 7.15 (s, 1H), 7.14 (d, IH, J= 8.9), 7.02 (d, IH, J 
= 8.9), 4.38 (d, IH, J= 10.9), 3.98 (dd, IH, J= 10.8, 2.4) 3.93-3.65 (m, 2H), 3.27-3.22 
(m, IH), 1. 68-1.5 l(m, 2H), 0.98 (t, 3H, 7- 7.5). 

20 EXAMPLE 11 

(3in-4-(2-CMoro-2.2-dffiuoroe^ 

[ L4]oxazinor23-/1quinolin-8-one (Compound 111. Structure 11 of Scheme IL where R 1 , 
R 3 . R 4 . R 5 . = H. R 2 = trifhioromethvl R 6 = Et. R 13 = CH,CC1IV> 
(3/ft-4-(2-Chloro-2.2-difluoro^ 

25 (trifluoromethvlV2jf-rL41oxa2inof2,3-/lquinoline (Structure 10 of Scheme II, where R 1 . 
R 3 , R 4 . R 5 . R 7 . R 8 = H. R 2 = trifluoromethvl. R 6 = Et R 13 = CH 2 CC1F 2 V This compound 
was prepared according to General Method 6 (EXAMPLE 3) from (3/?)-3-ethyl-3,4- 
dihydro-8-isopropoxy-l0-(1riflu^ (22 mg, 0.06 

mmol) and NaBR* pellets (large excess, >10 equiv) in 4 mL chlorodifluoroacetic acid 

30 (0.02 M) stirred at rt for 12 h, to afford 17 mg (61%) of (3#)-4-(2-chloro-2,2- 
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difluoroethyl)-3-ethyl-3,4-<l&^ 

[l,4]oxazino[2,3->]quinoline. *H NMR (500 MHz, CDCI3) 7.44 (d, IH, J = 9.3), 7.32 (d, J 
= 1 H, 9.3), 7.21 (s, 1H), 5.50 (m, IH), 4.39 (dd, IH, J = 10.7, 1.5), 4.09 (m, 1H) 9 3.99 (dd, 
IH, J = 10.7, 2.4), 3.92 (m, IH), 3.33 (m, IH), 1.6 (m, 2H), 139 (d, 3H, J = 6.3), 1.38 (d, 
5 3H, J = 6.3), 0.99 (t, 3H, J - 7.3). 

Qjg>4-(2-ailoro-2.2-difluoro^ 
(tiMuoromethvl)-8/f-ri,41oxazinof2J~/1quinolin-^ (Compound 111, Structure 11 of 
Scheme II. where R 1 . R 3 , R 4 . R 5 , = H, R 2 = trifluoromethvL R 6 = Et R 13 = CHoCClF^ : 
Compound 111 was prepared according to General Method 4 (EXAMPLE 1) from (3.R)-4- 

10 (2-cWoro-2,2-difluoroethyl)^ 

[l,4]oxazino[2,3^quinoline (17 mg. 0.03 mmol) in 1 mL acetic acid and 1 mL 
concentrated HC1 heated at 90°C for 4 h to afford 8 mg (53%) of Compound 111, after 
purification by flash chromatography (3:1 hexanes:EtOAc to 1:1 hexanes:EtOAc, gradient 
elution). *H NMR (500 MHz, CDCI3) 12.54 (bs, IH), 7.19 (d, IH, J - 8.8), 7.15 (s, IH), 

15 7.03 (d, IH, J = 8.8), 4.39 (d, IH, J = 10.7), 4.06 (m, IH), 4.01 (dd, IH, J = 10.3, 2.0), 
3.86 (m, IH), 3.31 (m, IH), 1.59 (m, 2H), 0.98 (t, 3H, J = 7.3). 

EXAMPLE 12 

(3flV4^2J2-DifluoroethvlV3^ 

f l,4]oxazmor2,3-/]quinolin-8-one (Compound 112, Structure 11 of Scheme II, where R*» 

20 R 3 . R 4 . R 5 . - H. R 2 - trifluoromethvL R 6 = Et R 13 = CH ?J CHF^ 

Compound 112 was prepared according to General Method 6 (EXAMPLE 3) from 
(3^)-3-ethyl-3,4-dihydro-8~isopropoxy-l 0-(trifluoromethy])-2i/-[l ,4]oxazino[2,3- 
/Iquinoline (13 mg, 0.04 mmol) and NaBKU pellets (large excess, >10 equiv) in 3 mL 
difluoroacetic acid (0.01 M) stirred at rt for 12 h, to afford 8 mg (53%) of (3J?>4-(2,2- 

25 difluoroethyl>3-ethyl-3,4-dihydro-8-^ 

[l,4]oxazino[2,3^quinoline. This material (8 mg, 0.02 mmol) was carried on according 
to General Method 4 (EXAMPLE 1) by treatment with 1.5 mL acetic acid and 1.5 mL 
concentrated HC1 and heated at 90°C for 4 h to afford 4 mg (57 %) of Compound 112, 
after purification by column chromatography (3:1 hexanes: EtOAc to 1:1 hexanes:EtOAc, 

30 gradient elution). *H NMR (500 MHz, CDCI3) 12.19 (bs, IH), 7.14 (s, IH), 7.09 (d, IH, J 
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= 8.8), 6.99 (d, 1H, J = 9.3), 5.95 (m, 1H), 4.34 (dd, 1H, J = 10.7, 1.5), 3.98 (dd, 1H, J = 
10.7, 2.4), 3.70 (m, 1H), 3.58 (m, 1H), 3.25 (m, 1H), 1.58 (m, 2H), 0.98 (t, 3H, J = 7.3). 

EXAMPLE 13 

(3/fl-3-Ethvl-23A7-tetrahvdra 
5 /1quinolin-8-one (Compound 113, Structure 11 of Scheme II, where R 1 , R 3 , R 4 , R s , = H, 
R 2 = trifluoromethvl. R 6 = Bt R 13 g CH ? CH 2 CH^ 
(3iTM-Allvl3-ethvl-3,4-dihydro-8-iso^^^ 
[1 >41oxazinof 2,3-/lquinoline : To a suspension of (3iJ)-3-ethyl-3,4-dihydro-8-isopropoxy- 
10-(trifluoromethyl)-2/^[l,4]oxazino[2,3^quinoline (0.250 g, 0.734 mmol) and K2CO3 

1 0 (0.507 g, 3.67 mmol) in 3 mL DMF was added allyl bromide (0.636 mL, 7.34 mmol) and 
- the reaction mixture was heated to 50°C for 4 h. The reaction mixture was poured into 40 
mL water and extracted with EtOAc (2 x 30 mL). The extracts were washed with 40 mL 
each water and brine, dried over MgS0 4 , filtered and concentrated to a yellow oil. 
Column chromatography (5-10 % EtOAc in hexane gradient) afforded 0.24 g (86% yield) 

1 5 of (3«)-4-allyl-3-ethyl-3,4-Kiihydro-8-isopropoxy- 1 0-(trifluoromethyl)-2#- 

[l,4]oxazino[2,3-/]quinoline, a yellow oil. R f 0.6 (9:1 hexane:EtOAc); *H NMR (400 
MHz, CDCI3) 5 7.41 (d, 1H, J= 9.0), 7.21 (d, 1H, J= 9.0), 7. 18 (s, 1H), 5.96-5.85 (m, 
1H), 5.47 (septet, 1H, J= 6.1), 5.25 (dd, ABX, 1H, J= 17.1, 1.1), 5.20 (d, 1H, J= 10.1), 
431 (dd, ABX, 1H, J= 10.7, 2.2), 4.03 (dd, ABX, 1H, /= 16.8, 5.0), 3.95-3.89 (m, 2H), 

20 3.27-3.22 (m, 1H), 1.69-1.59 (m, 2H), 1.38 (d, 3H, J = 6,1), 1.37 (d, 3H, J= 6.1), 0.97 (t, 
3H,/=7.5). 

( 3^V3-Ethvl-3.4-dihvdro-8-isopropox v~4~prop vl- 1 0-( trifluoromethvD-2/^ 
[ 1 .41oxazinof 23-f] quinoline : To a solution of (3-R)-4-allyl-3-ethyl-3,4-dihydro-8- 
isopropoxy-10-(trifluoromethyl)-2^-[l,4]oxa2ino[2,3^quinoline (0.24 g, 0.63 mmol) and 

25 0.1 mL Et;jN in 3 mL EtOAc was added 10% Pd on carbon (0.08 g) and the mixture was 
vigorously stirred under H2 atmosphere for 1 h. The reaction mixture was filtered through 
Celite and concentrated to give 0,23 g (96% yield) of (3if)-3-ethyl-3,4-dihydro-8- 
isopropoxy-4-propyl-10<trifluoromethyl> a yellow oil. 

R f 0.7 (9:1 hexane:EtOAc); *H NMR (400 MHz, CDCI3) 5 7.41 (d, 1H, /= 9.1), 7.22 (d, 

30 1H, /= 9.1), 7.17 (s, 1H), 5.47 (septet, 1H, /= 6.2), 4.30 (dd, ABX, 1H, J= 10.5, 1.6), 
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3.86 (dd, ABX 9 1H, J= 10.5, 2.5), 3.47-3.35 (m, 1H), 3.23-3.11 (m, 2H), 1.70-1.55 (m, 
4H), 1.38(d, 3H, 7=6.2), 1.37 (d, 3H, 6.2), 1.02-0.91 (m, 6H). 

(3£V3-Ethvl-23A7-tetrahvdr^ 
Fl,41oxazinor23-/1guinolin-8-one (Compound 113. Structure 11 of Scheme EL where K\ 
5 R 3 , K\ R\ = BL R 2 = trifluoromethvL R 6 = Et R 13 = CH 2 CH 2 CHO : Compound 113 was 
prepared according to General Method 4 (EXAMPLE 1) from (3i^)-3-ethyl-3,4-dihydro-8- 
isopropoxy-4-propyl-10-(trifluoromethyl)-2^ g> 0.60 

mmol) in cone. HC1 (2.0 mL) and AcOH (4.0 mL) heated at 95°C to afford 0.18 g (88%) 
of Compound 113, a yellow solid. R f 0.6 (9:1 CH 2 Cl 2 ;MeOH); *H NMR (400 MHz, 
10 CDCI3) 8 11.79 (broad s, 1H), 7.11 (s, 1H), 7.03 (d, 1H,7= 8.9), ), 6.93 (d, 1H, J= 8.8), 
4.30 (dd, ABX 9 1H, /= 10.8, 2.0), 3.89 (dd,A&*r, 1H, J== 10.6, 2.7), 3.39-3.29 (m, 1H), 
3.21-3.16 (m, 1H), 3.16-3.06 (m, 1H), 1.69-1.51 (m, 4H), 1.01-0.93 (m, 6H). 



( 3/A-4- Allyl-3-ethvl-2,3 A7-tetrahydro-l Q-(trifluoromethvn-8/f-[ 1 .4"|oxazino[23- 
15 /1quinolin-8K)ne (Compound 114. Structure 11 of Scheme II, where R 1 . R 3 . R 4 . R 5 . = H. 
R 2 = trifluoromethvl. R 6 = Et. R 13 = -CH 2 CH^CHV* 

Compound 114 was prepared by General Method 4 (EXAMPLE 1) from (3i?)-4- 
allyl-3-ethyl-3,4-dihydro-8-isopropoxy-l 0-(trifluoromethyl>-2^-[ 1 ,4]oxazino[2,3- 
/jquinoline (EXAMPLE 13) (0.016 g, 0.041 mmol) in cone. HC1 (1 mL) heated at 75°C to 
20 afford 13 mg (93%) of Compound 114, a yellow solid. R f 0.5 (9:1 CH 2 Cl 2 ;MeOH); *H 
NMR (400 MHz, CDC1 3 ) 5 12.52 (broad s, 1H), 7.12 (s, 1H), 7.04 (d, 1H, J= 8.9), 6.99 
(d, 1H, J= 8.9), 5.91-5.81 (m, 1H), 5.26-5.18 (m, 2H), 4.31 (dd, ABX, 1H, J= 10.6, 2.2), 
4.00-3.92 (m, 2H), 3.87 (dd,^X, 1H, J= 16.8, 5.1), 3.25-3.20 (m, 1H), 1.65-1.51 (m, 
2H), 0.96 (t, 3H, J= 7.4). 

25 EXAMPLE 15 

G/n-3-Ethvl-23A7-teteahv^ 

/lquinolin-8~one (Compound 115. Structure 11 of Scheme II, where R 1 . R 3 , R 4 , R 5 , R 7 , R 8 
= H. R 2 = trifluoromethvl. R 6 = Et. R 13 = CH 7 CH(CH 2 W> 



30 \ 1.41oxazino[23-/1quinohne : To a suspension of (J?)-3-ethyl-3,4-dihydro-8-isopropoxy- 



EXAMPLE 14 



(3igV3-Ethvl-3.4-dihvdro-8-i^^ 
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I0-(trifluorome1hyl)-2i/-[l ) 4]oxazino[23-/|quinoline (0.020 g, 0.059 mmol) andK 2 C0 3 
(0.041 g, 0.295 mmol) in 1 mL DMF was added methallyl bromide (0.077 mL, 0.767 
mmol) and the reaction mixture was heated to 50°C for 16 h. The reaction mixture was 
poured into 25 mL water and extracted with EtOAc (2 x 25 mL). The extracts were 
5 washed with 25 mL each water and brine, dried over MgS0 4 , filtered and concentrated to 
a yellow oil. Column chromatography (5-10% EtOAc in hexane gradient) gave 0.020 g 
(87%)of(i0-3-ethyl-3,4-dihydro-8-is^^^ 

[l,4]oxazino[2,3-/]quinoline, a yellow oil. R f 0.7 (9:1 hexanerEtOAc); *H NMR (400 
MHz, CDC1 3 ) 8 7.39 (d, 1H, 7= 9.0), 7.18 (s, 1H), 7.12 (d, 1H, J- 9.0), 5.47 (septet, 1H, 

10 J= 6.2), 4.91 (s, 2H), 4.33 (dd, ABX, 1H, 7= 10.6, 2.0), 3.96 (dd, ABX, 1H, 7= 10.7, 2.6), 
3.86 (d, 1H, J= 17.0), 3.80 (d, 1H, J= 17.0), 3.25-3.20 (m, 1H), 1.79 (s, 3H), 1.65-1.59 
(m, 2H), 1.38 (d, 3H, J= 6.1)| 137 (d, 3H, J= 6.1), 0.97 (t, 3H, J= 7.5). 

Oi»-3-Bthvl-23.4.74eti^v^^ 
fL41oxazinor23-/1auinolin-8-one (Compound 115. Structure 11 of Scheme IL where R 1 . 

15 R 3 . R 4 . R 5 . = HL R 2 ■ trifluoromethvL R 6 = EL R 13 = CHoCHf CH 2 W) : To a solution of (Ry 
3^thyl-3,4-dihydro-8-isopropoxy-4-me^ 

y]quinoline (0.010 g, 0.025 mmol in 1.5 mL EtOAc and 0.1 mL EtaN was added 10% Pd 
on carbon (0.006 g) and the mixture was vigorously stirred under H 2 atmosphere for 1 h. 
The reaction mixture was filtered through Celite and concentrated to afford 0.010 g (100% 

20 yield) of (7?)-3-ethyl-3,4-dihydro-4-isobutyl-8-isopropoxy-l 0-(trifluoromethyl)-2#- 
[l,4]oxazino[2 3 3 : /]quinoline, a yellow oil. This material (0.010 g, 0.025 mmol) was 
carried on according to General Method 4 (EXAMPLE 1) by treatment with cone. HC1 
(0.5 mL) in AcOH (1.0 mL) and heated at 95°C to afford Compound 115 (0.008 g, 89% 
yield) as a yellow solid. R f 0.5 (9:1 CH 2 Cl 2 :MeOH); *H NMR (400 MHz, CDC1 3 ) 8 1 1 .81 

25 (broad s, 1H), 7.1 1 (s, 1H), 7.00 (d, 1H, /= 9.0), 6.92 (d, 1H, J = 9.0), 4.33 (dd, ABX, 1H, 
/= 10.4, 1 .2), 3.98 (dd, ABX, 1H, J= 10.4, 2.3), 3.23 (dd, ABX, 1H, */= 14.5, 4.8), 3.15- 
3.10 (m, 1H), 2.80 (dd, ABX, 1H,J= 14.5, 9.8), 2.07-1.97 (m, 1H), 1.62-1.49 (m, 2H), 
1.01 (d, 3H, J= 6.5), 0.98-0.92 (m, 6H). 
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EXAMPLE 16 

(±V23A7-Tetrahvdro^^ 

one (Compound 116, Structure 9 of Scheme EL where R 1 . R 3 , R 4 . R 5 . R 7 , R 8 « H. R 2 = 
trifluoromethvL R 6 = n-Fr) 

(±V6"Bromo-5 -r(2 > ^-butoxycarbonvlamino>- 1 '-pentoxyl -2-isopropoxy-4- 
(trifluoromethvlVjuinoline ( Structure 7 of Scheme EL where R 1 . R 3 , R 4 , R s . R 7 . R 8 s H. R 2 
= trifluoromethvL R 6 = n-Prt : This compounds was prepared according to General 
Method 1 (EXAMPLE 1) from 6-bromo-5-hydroxy-2-isopropoxy-4- 
(trifluoromethyl)quinoline (0.5 g, 1.43 nunol, 1 equiv), (±>2<//-^utoxycaibonylamino> 
1-pentanol (470 mg, 2.28 mol, 1.6 equiv), triphenylphosphine (600 mg, 2.28 mol, 1.6 
equiv), diisopropyl azodicarboxylate (0.45 ml, 2.28 mol, 1 .6 equiv) and N- 
methylmorpholine (0.6 ml, 10 equiv) in dry THF (14 ml, 0.1 M) to afford 483 mg (63%) 
of (±)-6-bromo-5 -[(2 , -r-butoxycaibonylamino)- 1 '-pentoxy] -2-isopropoxy-4- 
(trifluoromethyl)qumoline, a white foam, after column chromatography (100% hexanes to 
9:1 hexanes:EtOAc, gradient elution). *H NMR (500 MHz, CDCI3) 5 7.8 (d, J= 8.8, 
1H), 7.55 (d, J= 8.8, 1H), 7.3 (s, 1H), 5.52 (m, 1H), 4.79 (bs, 1H), 4.12 (m, 1H), 3.99 (m, 
2H), 1.7 (m, 1H), 1.63 (m, 1H), 1.46 (s, 9H), 1.41 (d, J= 5.9, 6H), 0.98 (t 9 J= 7.3, 3H). 

(i)-6-BromcH5-f2 , -amino- r-pentoxvy2^ 
This compound was prepared according to General Method 2 (EXAMPLE 1) from (±)-6- 
bromcH5-[(2 l -/-butoxycarbonylamino)-r-pentoxy]-2-isopropoxy-4- 
(trifluoromethyl)quinoline (480 mg, 0.9 mmol) in 5 mL CH 2 C1 2 and 5 mL TFA (0.09 M) 
stirred at rt for 2 h to afford 280 mg (72%) of (±)-6-bromo-5-(2'-amino- 1 '-pentoxy>2- 
isopropoxy-4-(trifluoromethyl)quinoline after column chromatography (9:1 hexanesrethyl 
acetate to 1:1 hexanes:ethyl acetate, gradient elution). *H NMR (500 MHz, CDC1 3 ) S 7.81 
(d, /= 8.8, 1H), 7.55 (d, J= 8.8, 1H), 7.30 (s, 1H), 5.53 (m, 1H), 3.86 (m, 2H), 3.45 (m, 
1H), 1.42 (d, 5.9, 3H), 1.41 (d, 7- 5.9, 3H), 1.39 (m, 4H), 0.95 (t, 7= 6.8, 3H). 

(±)-3,4-Dihvdro-8-isopropoxv-3-prop^^^^ 
flquinoline (Structure 8 of Scheme IL where R\ R 3 , R 4 , R 5 , = H, R 2 = trifluoromethvL R 5 
= w-Pr) : This compound was prepared according to General Method 3 (EXAMPLE 1) 
from (±)-6-bromo-5-(2 , -amino- 1 , -pentoxy)-2-isopropoxy^(trifluoromethyl)quinoline 
(280 mg, 0.64 mol, 1 equiv), (±)-2,2^bis(dipheaiylphosphino)-l,r-binaphthyl (16 mg, 
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4 mol %), Pd 2 (dba) 3 (1 1.8 mg, 2 mol%), sodium *-butoxide (87 mg, 0.9 mmol, 1 .4 equiv) 
in 5 mL toluene (0.2 M) heated at 90°C for 12 h to afford 172 mg (75%) of (±)-3,4- 
dihydro-8-isopropoxy-3-propyl-10-(ttfluoro^ after 
flash chromatography (100% hexanes to 4: 1 hexanes:EtOAc). ! H NMR (500 MHz, 
5 CDC1 3 ) S 7.36 (d, J= 8.8, 1H), 7.18 (s, 1H), 7.03 (d, J~ 8.8, 1H), 5.47 (m, 1H), 4.35 (dd, 
/« 10.7, 2.9, 1H), 3.85 (dd, J= 10.7, 7.6, 1H), 3.81 (s, 1H), 3.52 (m, 1H), 1.51 (m, 4H), 
1.38 (d, J= 5.9, 6H), 1.00 (t, J= 6.6, 3H). 

(±V2.3A7-TefrahvdroO-propy^^^ 
/1quinolin-8-one f Compound 116. Structure 9 of Scheme II, where R 1 . R 3 . R 4 . R 5 . = H. R 2 
1 0 = trifluoromethvK R 6 = n-Pf): Compound 116 was prepared according to General Method 
4 (EXAMPLE 1) from (±)-3,4^ihydix>-84sopropoxy-3^^ 

[l,4]oxazino[2^^quinoline (10 mg, 0.03 mmol) in 1 mL 1:1 acetic acidrconcentrated HC1 
(0.03 M) heated at 90°C for 3 h to afford 8 mg (97%) of Compound 116. J H NMR (500 
MHz, CDCI3) 8 1 1.55 (bs, 1H), 7.11 (s, 1H), 6.91 (d, J= 8.8, 1H), 6.86 (d, J= 8.8, 1H), 
15 4.35 (dd, J= 10.25, 2.93, 1H), 3.85 (dd, J= 10.7, 7.8, 1H), 3.73 (bs, 1H), 3.47 (m, 1H), 
1.47 (m, 4H), 1.00 (t, 7= 6.6, 3H). 

EXAMPLE 17 

(±V23,4,7-Tetrahvdrx)-4-methvl-3-propYl-l Q^trifluoromethvlV 87?-ri »4~loxazino[2.3- 
/lquinolin-8-one (Compound 117, Structure 11 of Scheme IL where R 1 , R 3 , R 4 . R 5 , = H, 
20 R 2 = trifluoromethvl. R 6 = n-Pr. R 13 ■ CH^ 

Compound 117 was prepared according to General Method 5 (EXAMPLE 2) from 
(±)-3,4-dihydro-8-isopropoxy-3-pro^ 

/Jquinoline (18 mg, 0.05 mmol), 37% aqueous formaldehyde (0.01 mL, 0.3 mmol, 5 eq), 
sodium cyanoborohydride (16 mg, 0.3 mmol, 5 eq) in 1 mL acetic acid (0.05 M) stirred at 

25 rt for 12 h to afford 7 mg of (3i^-3,4-dihydro-8-isopropoxy-4-methyl-3-propyl-10- 

(trifluoromethyl)-2£T-[l ,4]oxaano[2,3^quinoline. This material (7 mg, 0.02 mmol) was 
carried on according to General Method 4 (EXAMPLE 1) by treatment with 4 mL of a 1 :1 
acetic acidrconcentrated HC1 (5 mM) and heated at 90°C for 6 h to afford 5 mg (83%) of 
Compound 117 after column chromatography (3:1 hexanes:EtOAc to 1:1 hexanes:EtOAc, 

30 gradient elution). *H NMR (500 MHz, CDCfe) 8 10.83 (bs, 1H), 7.11 (s, 1H), 6.99 (d, J= 
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8.8, 1H), 6.87 (d, 7- 8.8, 1H), 4.28 (dd, 7= 10.7, 2.2, 1H), 4.07 (dd, 10.7, 2.4, 1H), 
3.24 (m, 1H), 2.97 (s, 3H) 1.48 (m, 4H), 0.96 (t, 7= 7.3, 3H). 



(±V4-Ethvl-2,3A7-Tefrahvdro^^ 
5 /)quinolin-8one (Compound 118, Structure 11 of Scheme EL where R 1 . R 3 . R 4 . R 5 , = H, 
R 2 = trifluoromethvL R 6 = n-Pr. R 13 = CH?CHV> 

Compound 118 was prepared according to General Method 6 (EXAMPLE 3) from 
(±>3,4-dihydro-8-isopropoxy-3-propyl-10^trifluo 

/Iquinoline (1 1 mg, 0.03 mmol) and NaBH* pellets (>10 equiv) in 1 mL acetic acid (0.03 
10 M) stirred at rt for 12 h to afford 9 mg of (±)-4-ethyl-3,4-dfliydro-8-'isopropoxy-3-propyl- 
10-(trifluoromethyl)-2i/-[l,4]oxazino[2,3-/]quinoline. This material (9 mg, 0.02 mmol) ■ 
was carried on according to General Method 4 (EXAMPLE 1) by treatment with 4 mL of 
1 :1 acetic acid:concentrated HC1 (5.9 mM) and heated at 90°C for 6 h to afford 6 mg 
(75%) of Compound 118 after flash chromatography (3:1 hexanesrEtOAc to 1 :1 
15 hexanesrEtOAc, gradient elution). *H NMR (500 MHz, CDC1 3 ) 5 11.91 (bs, 1H), 7.12 (s, 
1H), 7.07 (d, J= 8.8, 1H), 6.96 (d, 7- 8.8, 1H), 4.27 (dd, J= 10.3, 2.0, 1H), 3.90 (dd, J~ 
10.3, 2.7, 1H), 3.44 (m, 1H) S 3.27 (m, 1H), 3.26 (m, 1H), 1.52 (m, 2H), 1.41 (m, 2H), 1.18 
(t, J= 7.1, 3H) 0.94 (t, J= 7.3, 3H). 



20 (±V23A7-Tetrahvdro-3-propvl-4^2^2^ 

f L41oxazinor2.3-flquinolin-8-one (Compound 119, Structure 11 of Scheme EL where R 1 . 
R 3 . R 4 . R 5 . = ELR 2 = triflnoromethvL R 6 = w-Pr. R 13 = CH?CF0 

Compound 119 was prepared according to General Method 6 (EXAMPLE 3) from 
(±>3,4-dihydro-84sopropoxy-3-propyl^ 

25 /Iquinoline (16 mg, 0.05 mmol) and NaBKU pellets (>10 equiv) in 1 1 mL trifluoroacetic 
acid (0.04 M) stirred at rt for 12 h to afford 27 mg of (±)-3,4-dihydro-3-propyl-4-(2,2,2- 
trifluoroethyl>10-(trifluorometo^ This material (27 

mg, 0.06 mmol) was carried on according to General Method 4 (EXAMPLE 1) by 
treatment with 1 : 1 acetic acidxoncentrated HC1 (0.03M) and heated at 90°C for 6 h to 

30 afford 1 1 mg (50% for the 2 steps) of Compound 119 after flash chromatography (3:1 
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hexanes:EtOAc to 1:1 hexanes:EtOAc, gradient elution). *H NMR (500 MHz, CDC1 3 ) 8 
1 1.78 (bs, 1H), 7.14 (s, 1H), 7.07 (d, J= 8.8, 1H), 6.95 (d, 7= 8.8, 1H), 4.35 (dd, J= 10.7, 
1.5, 1H), 3.99 (dd, 7= 10.7, 2.4, 1H), 3.83 (m, 1H), 3.72 (m, 1H), 3.32 (m, 1H), 1.51 (m, 
2H), 1.42 (m, 2H), 0.93 (t, 7- 7.3, 3H). 



(3/ft-23A7-Tetrahvdii^ 

8-one (Compound 120. Structure 9 of Scheme II. where R 1 . R 3 . R 4 . R 5 . ~H.R 2 = 
trifluoromethvL R 6 = i-Pr) 

(2 KV6-Bromo-5-f f2'~/-butoxvcarbonvlaminoV3 t -meth\d"l '-pentoxyl^- 

10 isoprotx>xv-4-rtrifluorome1hvl)quinoline (Structure 7 of Scheme EL where R 1 , R 3 . R 4 . R 5 . 
~ H, R 2 = trifluoromethvL R 6 = i-Pfl : This compound was prepared according to General 
Method 1 (EXAMPLE 1) from 6-bromo-5-hydroxy-2-isopropoxy-4- 
(trifluoromethyl)quinoline (0.755 g, 2.16 mmol), (R)-N-t-Boc valinol (0.701 g, 3.45 
mmol), triphenylphosphine (0.905 g, 3.45 mmol), DIAD (0.679 mL, 3.45 mmol) and Af- 

15 methylmorpholine (1 .5 mL) in THF (20 mL) to afford 0.79 g (68%) of (2^)-6-bromo-5- 
[(2 , -^butoxycarbonylamino>3 , -methyl-l t -pentoxy]-2-isopropoxy-4- 
(trifluoromethyl)quinoline, a tan solid. Rf 0.4 (9:1 hexane:EtOAc); *H NMR (400 MHz, 
CDC1 3 ) 5 7.79 (d, 1H, J= 9.0), 7.55 (d, 1H, J= 9.0), 7.30 (s, 1H), 5.52 (septet, 1H, J— 
6.2), 4.81-4.75 (m, 1H), 4.14-3.90 (m, 3H), 2.15-2.01 (m, 1H), 1.46 (s, 9H), 1.41 (d, 6U 9 J 

20 - 6.2), 0.99-0.96 (m, 6H). 

(3i?V3.4-I>ihvdro-8-isopropoxv-3-isopropvl-lQ-(tiifluoromethvlV2iy- 
r L41oxazinor2,3-flquinolipe : This compound was prepared according to General Method 
2 (EXAMPLE 1) from (2 , ^)-6•b^omo-54(2 , -^butoxycarbonylamino)-3 , -methyl-l , - 
pentoxy]-2-isopropoxy-4-(1iifluoromethyl)quinoline (0.79 g, 1.5 mmol) in CH 2 C1 2 (10 

25 mL) and TFA (10 mL) to afford (2 , ^)-6-bromo-5-(2 , -amino-3 , -methyl- 1 , -pentoxy)-2- 
isopropoxy-4-(trifluoromethyl)quinoline (0.52 g, 80% yield). This material (0.52 g, 1.2 
mmol) was carried on according to General Method 3 (EXAMPLE 1) by treatment with 
Pd 2 (dba)3 (0.021 g, 2 mol%), (±)-BINAP (0.030 g, 4 mol%) and /-BuONa (0.158 g, 1.64 
mmol) in toluene (7 mL) to afford 0.320 g (77%) of (3i?)-3 ,4-dihydro-8-dsopropoxy-3- 

30 isopropyl-10-(trifluoromethy^ a yellow solid. R f 0.4 

(9:1 hexane:EtOAc); *H NMR (400 MHz, CDC1 3 ) 6 7.36 (d, 1H, J= 8.7), 7.18 (s, 1H), 
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7.04 (d, 1H, 7= 8.7), 5.47 (septet, 1H, 7= 6.1), 4.36 (dd, ABX 9 1H, 7= 10.6, 2.8), 3.97 
(dd, ABX y 1H, J= 10.6, 7.5), 3.87 (broad s, 1H), 3.29-3.21 (m, 1H), 1.83-1.74 (m, 1H), 
138 (d, 6H, 7= 6.2), 1 .06 (d, 3H, 7= 6.8), 1.03 (d, 3H, 7= 6.8). 

(3J?V2.3A7-Tetrahv(fro-3-isoprop^ 
5 /1quinolin-8-one (Compound 120, Structure 9 of Scheme II, where K\ R 3 . R 4 , R 5 , = H. R 2 
= trifluoromethvL R 6 = t-Prt : 

Compound 120 was prepared according to General Method 4 (EXAMPLE 1) from 
(3J?)-3,4^ihydro-8-isopropoxy^ 

/jquinoline (0.006 g, 0.017 ramol) in cone. HC1 (0.5 mL) and AcOH (1.0 mL) to afford 
10 Compound 120 (0.005 g, 100% yield), a yellow solid. R f 0.4 (9:1 CH 2 Cl 2 :MeOH); *H 

NMR (400 MHz, CDC1 3 ) 5 12.48 (broad s, 1H), 7. 12 (s, 1H), 6.93 (s, 2H), 4.37 (dd, ABX 9 
1H, 7= 10.6, 2.8), 3.97 (dd 9 ABX y 1H, 7= 10.4, 7.5), 3.81 (broad s, 1H), 3.26-3.16 (m, 
1H), 1.83-1.71 (m, 1H), 1.06 (d, 3H, 7= 6.7), 1.03 (d, 3H, 7= 6.7). 

EXAMPLE 21 

15 r3igy23A7-Tetrahvdro-34sopro^^ 

flquinolin-8-one (Compound 121, Structure 11 of Scheme II. where R 1 , R 3 . R 4 . R 5 , = H. 

R 2 = trifluoromethvL R 6 = zjPt, R 13 = CH^ 

Compound 121 was prepared according to General Method 5 (EXAMPLE 2) from 

(3^)-3,4-dihydro-8-isopropoxy-3 -isopropyl- 1 0-(trifluoromethyl)-2^- [ 1 ,4]oxazino[2,3- 
20 /Iquinoline (0.010 g, 0.028 mmol) with paraformaldehyde (0.008 g, 0.280 mmol) and 

NaCNBH 3 (0.009 g, 0.140 mmol) in AcOH (1 mL) to afford 0.009 g (90%) of (3i*)-3,4- 

dihydro-8-isopropoxy-34sopropyl-4-^ 

/jquinoline, a yellow oil. This material (0.009 g, 0.025 mmol) was carried on according to 
General Method 4 (EXAMPLE 1) by treatment with cone. HC1 (0.5 mL) and AcOH (1 
25 mL) to afford 0.006 g (86%) of Compound 121 as a yellow solid. Rf 0.6 (9:1 

CH 2 Cl 2 ;MeOH); *H NMR (400 MHz, CDC1 3 ) 5 12.49 (broad s, 1H), 7.13 (s, 1H), 7.06 (d, 
1H, 7= 8.9), 7.02 (d, 1H, 7- 8.9), 4.43 (dd, ABX 9 1H, 7= 10.9, 1.8), 3.86 (dd, ABX, 1H, 7 
= 10.9, 2.9), 3.03 (s, 3H), 2.93-2.88 (m, 1H), 2.02-1.91 (m, 1H), 0.99 (d, 3H, 7= 6.9), 0.95 
(d, 3H,7=6.9). 
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EXAMPLE 22 

GflV4-Ethvl-23.4.7-tet^ 

flquinolin-8-one (Compound 122. Structure 11 of Scheme II. where K\ R 3 . R 4 . R s . = H. 
R 2 = trifluoromethvl, R 6 = iPr. R 13 = CILCH^ 
5 Compound 122 was prepared according to General Method 5 (EXAMPLE 2) from 

(32?)-3,4-dihydro-8-isoprop^ 

/Jquinoline (50 mg, 0.14 mmol) and NaBHL* pellets (>10 equiv) in 2 mL acetic acid to 
afford 30 mg (ca. 60%) of (3i?)^-ethyl-3 5 4-dihydro-8-isopropoxy-3-isopropyl-10-- 
(trifluoromethyl>2if-[l 5 4]oxazino[2,3-/]quuioline. This material (30 mg, 0.08 mmol) was 

1 0 carried on according to General Method 4 (EXAMPLE 1 ) by treatment with 4 mL of 1 : 1 
acetic acidrconcentrated HC1 (0.02M) heated at 90°C for 4 h to afford 15 mg (57%) of 
Compound 122, a yellow solid, after column chromatography (3 : 1 hexanes:EtOAc to 1 : 1 
hexanes:EtOAc, gradient elution). J H NMR (500 MHz, CDC1 3 ) 6 1 L87 (bs, 1H), 7.13 (d, 
7= 9.3, 1H), 7.12 (s, 1H), 6.96 (d, 7= 8.9, 1H), 4.49 (d, 7= 10.8, 1H), 3.69 (dd, 7= 10.7, 

15 2.7, 1H), 3.49 (m, 1H), 3.24 (m, 1H), 2.88 (bd, 7= 7.9, 1H) 1.83 (m, 1H), 1.64 (t, 7- 7.1, 
3H), 0.98 (d, 7= 10.6, 3H), 0.96 (d, 7= 10.6, 3H). 

EXAMPLE 23 

Gi»-2.3.4:7-Teti^vdro-3-isopro^ 

rL41oxazinor23-/1quinolin-8~one (Compound 123. Structure 11 of Scheme IL where R 1 , 

20 R 3 « R 4 , R 5 . = BL R 2 = triflnoromethvl R 6 = f-Pr. R 13 ~ CH,CF^ 

Compound 123 was prepared according to General Method 3 (EXAMPLE 1) from 
(3/?)-3,4-dihydro-8-isopropoxy-3-isopropyl-l 0-(trifluoromethyl>2if-[ l,4]oxazino[2,3- 
/Iquinoline (0.32 g, 0.90 mmol) with NaBH 4 (0.52 g, 14 mmol) in TFA (10 mL) to afford 
0.39 g (100%) of (3i?)-3,4-dihydro-8-isopropoxy^ 

25 (trifluoromethyl)-2£T-[ 1 ,4]oxazino[2,3-/jquinoline, a yellow oil. This material (0.39 g, 0.90 
mmol) was carried on according to General Method 4 (EXAMPLE 1) by treatment with 
cone. HC1 (3 mL) in AcOH (6 mL) to afford 0.31 g (88%) of Compound 123, a yellow 
solid. R f 0.3 (19:1 CH 2 Cl 2 :MeOH); *H NMR (400 MHz, CDC1 3 ) 5 12.87 (broad s, 1H), 
7.20 (d, 1H, 7= 8.9), 7.15 (s, 1H), 7.01 (d, 1H, 7= 8.9), 4.58 (d, 1H, 7= 10.8), 3.93-3.82 
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(m, 2H), 3.72-3.61 (m, 1H), 2.88 (d, 1H, J= 9.2), 1.81-1.74 (m, 1H), 1.00 (d, 3H, J= 
6.2), 0.98 (d, 3H, ,7=6.2). 



G^-4-f2-CMoro-2.2-difluoroethvlV23,4,7-tetiahvdro-3-isopropvl- 
5 8/?-n>41oxazinof23-/1qumolin-8-one (Compound 124, Structure 11 of Scheme IL where 
K\ R 3 , R 4 , R 5 , = H, R 2 = trifluoromethvL R 6 = i-Pr. R 13 = CHgCClFV) 

(3ifl^(2-Chloro-2^Hlifluoroeth^ 
(trifluoromethvlV2H-ri.41oxazinor2,3-/1quiiioline (Structure 10 of Scheme II. where R 1 . 
R 3 . R 4 , R 5 . = H. R 2 = trifluoromethvL R 6 = /-Pr. R 13 = CH 2 CC1IM : This compound was 
10 prepared according to General Method 6 (EXAMPLE 3) from (3R)- 4-(2-chloro-2,2~ 
difluoroethyl)-3,4-dihydro-8-isopropoxy-3-isopro^ 

[l,4]oxazino[23-/]quinoline (30 mg, 0.1 mmol) and NaBHU pellets (large excess, >10 
eqniv) in 3 mL chlorodifluoroacetic acid (0.03 M) stirred at rt for 12 h, to afford 22 mg 
(57%) of (3i?>4-ethyl-3,4-dihydro-8^ 
15 [l,4]oxazino[23-y]quinoline. J H NMR (500 MHz, CDC1 3 ) 5 7.44 (d, J = 9.3, 1H), 7.30 
(d, J = 9.3, 1H), 7.21 (s, 1H), 5.98 (m, 1H), 5.49 (m, 1H), 4.55 (dd, J - 10.7, 2.4, 1H), 3.84 
(dd, J = 10.7, 2.4, 1H), 3.79 (m, 1H), 3.54 (m, 1H), 2.93 (m, 1H), 1.84 (m, 1H), 1.39 (d, J 
= 6.3, 3H), 1.38 (d, J = 6.3, 3H), 1.00 (d, J = 9.8, 3H), 0.99 (d, J = 9.8, 3H). 



20 ftrifluoromethvlV8Jy-r i 1 4]o^a 7inor23"^quinolin-8-one (Compound 124, Structure 11 of 
Scheme IL where R\ R 3 , R 4 , R 5 . =RR 2 = trifluoromethvL R 6 - i-Pr. R 13 = CH^CC1FV> : 

Compound 124 was prepared according to General Method 4 (EXAMPLE 1) from 
(3Z0-4-ethyl-3,4-dihydro-8-^^ 

[l,4]oxazino[2,3-/|quinoline (22 mg, 0.02 mmol) in 2 mL acetic acid and 2 mL 
25 concentrated HC1 and heated at 90°C for 4 h to afford 1 4 mg (72%) of Compound 124, 

after purification by column chromatography (3:1 hexanes: EtOAc to 1 : 1 hexanes:EtOAc, 
gradient elution). 'H NMR (500 MHz, CDC1 3 ) 5 12.10 (bs, 1H), 7.25 (d, 9.3, 1H), 
7.14 (s, 1H), 6.98 (d, J=9.3, 1H), 4.58 (dd,/= 10.7, 1.3, 1H), 4.10 (m, 1H), 3.94 (dd, 7= 
10.7, 2.4, 1H), 3.78 (m, 1H), 2.96 (bd,7= 9.8, 1H), 1.81 (m, 1H), 1.00 (d, J= 6.8, 3H), 
30 0.98 (d,/= 6.8, 3H). 



EXAMPLE 24 



(3^>4-(2-CfoIoix>-2J2^ifluoroe^ 
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EXAMPLE 25 

(3ifl^2j2^fluoroeth^ 

rK41oxazmor2,3-/1quinolin--8--one (Compound 125, Structure 11 of Scheme EL where R 1 . 
R 3 , R\ R\ = H. R 2 = trifluoromethvL R 6 = z-Pr. R 13 - CH.CHTM 
5 Compound 125 was prepared according to General Method 6 (EXAMPLE 3) from 

(3fl)-3,4~dihydro-8-isopropoxy-3^ 

/Jquinoline (30 mg, 0.1 mmol) and NaBHU pellets (large excess, >10 equiv) in 5 mL 
difluoroacetic acid (0.02 M) stirred at rt for 12 h, to afford 28 mg (79%) of (3fl>-4-ethyl- 
3,4-dihydro-84sopropoxy-3-isopropyl-l 0-(trifluoromethyl>2fT-[l ,4]qxazino[2,3- 

1 0 jquinoline. J H NMR (500 MHz, CDCI3) 7.44 (d, J = 9.3, 1H), 7.30 (d, J = 9.3, 1H), 7.21 
(s, 1H), 5.98 (m, 1H), 5.49 (m, 1H), 4.55 (dd, J - 10.7, 2.4, 1H), 3.84 (dd, J = 10.7, 2.4, 
1H), 3.79 (m, 1H), 3.54 (m, 1H), 2.93 (m, 1H), 1.84 (m, 1H), 1.39 (d, J = 6.3, 3H), 1.38 (d, 
J = 6.3, 3H), 1 .00 (d, J = 9.8, 3H), 0.99 (d, J = 9.8, 3H). This material (13 mg, 0.03 mmol) 
was carried on according to General Method 4 (EXAMPLE 1) by treatment with 3 mL 

1 5 acetic acid and 3 mL concentrated HC1 heated at 90°C for 4 h to afford 8 mg (70 %) of 
Compound 125, after purification by column chromatography (3:1 hexanes: EtOAc to 1 :1 
hexanesrEtOAc, gradient elution). *H NMR (500 MHz, CDC1 3 ) 5 11.59 (bs, 1H), 7.15 (d, 
J= 8.8, 1H), 7.13 (s, 1H), 6.94 (d, J= 8.8, 1H), 5.96 (m, 1H), 4.55 (dd,/= 10.7, 1.3, 1H), 
3.87 (dd, 7= 10.7, 2.4, 1H), 3.74 (m, 1H), 3.50 (m, 1H), 2.91 (bd, J= 8.8, 1H), 1 .80 (m, 

20 1H), 1.00 (d, J= 11.7, 3H), 0.97 (d, J= 11.7, 3H). 

KXATvn>T.y,2*» 

(3/ft-4-Allvl-23 A7->tetrahvdro-3-isopn>DVl-l 0>ftrifluoromethvn-8^ri.41oxazinor2.3- 
/1quinolin-8-one (Compound 126. Structure 11 of Scheme II. where R 1 . R 3 , R 4 , R 5 . = H. 
R 2 « trifluoromethvL R 6 ~ i-Pr. R 13 = CH?CHCH^ 

25 A suspension of (3^)-3,4-dihydro-8-isopropoxy-3-isopropyl-10-(trifluorometh^ 

2/f-[l,4]oxazino[2,3-/lquinoline (0.010 g, 0.028 mmol) and K 2 C0 3 (0.019 g, 0.140 mmol) 
in DMF (1 .0 mL) was treated with allyl bromide (0.024 mL, 0.280 mmol) and heated at 
50°C for 16 h. The reaction mixture was poured into 25 mL water and extracted with 
EtOAc (2 x 25 mL). The extracts were washed with 25 mL each water and brine, dried 

30 over MgSC>4, filtered and concentrated to a yellow oil. Column chromatography (5-10% 
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EtOAc in hexane gradient) gave 0.010 g (91%) of (3/?)-4-allyl-3,4-dihy^ 
34sopropyM0-(trifluorome1hyi)-^^ a yellow oil. This 

material (0.006 g, 0.015 mmol) was carried on according to General Method 4 
(EXAMPLE 1) by treatment with cone. HC1 (1 .0 mL) heated at 70°C for 1 h to afford 
5 0.004 g (80%) of Compound 1 26, a yellow solid. R f 0.6 (9: 1 CH 2 Cl 2 ;MeC>H); *H 3NMR 
(400 MHz, CDCLj) 5 1 1.82 (broad s, 1H), 7.12 (d, 1H, J— 8.9), 7.1 1 (s, 1H), 6.93 (d, 1H, J 
= 8.9), 5.92-5.81 (m, 1H), 5.27-5.17 (m, 2H), 4.48 (d, 1H, J= 10.9), 3.99 (dd, ABX 9 1H, J 
- 16.4, 5.8), ), 3.84 (dd, ABX y 1H, J= 16.4, 5.8), 3.77 (dd, ABX 7 1H, /= 10.9, 2.8), 2.96- 
2.93 (m, 1H), 1.94-1.84 (m, 1H), 0.98 (d, 3H, J= 6.7), 0.96 (d, 3H, J- 6.7). 

10 EXAMPLE 27 

(3in-23A7-Tetrahvdro-3H^ 

one (Compound 127, Structure 9 of Scheme EL where R 1 . R 3 . R*. R s . = RR 2 = 
trifluoromethvL R 6 = Pb) 

(2 t /?V6-Bromo-5-[(2 > -^butoxvcarbonvlaminoV2 > -phenvlethoxv]-2-isoT>ro 

15 (trifluoromethvDquinoline (Structure 7 of Scheme II. where R 1 , R 3 . R 4 , R 5 , =H.R 2 = 
trifluoromethvL R 6 = PhV . This compound was prepared according to General Method 1 
(EXAMPLE 1) from 6-bromo-5-hy(froxy-2-isopropoxy-4<trifluoromethyl)qviinoline (500 
mg, 1.43 mmol), (^-(^-^/-butoxycarbonyl^-phenylglycinol (542 mg, 2.28 mmol), 
triphenylphosphine (615 mg, 2.28 mmol), diisopropyl azodicarboxylate (462 mg, 2.28 

20 mmol) and 4-methylmorpholine (570 mg, 5.64 mmol) in 15 mL THF to afford 295 mg 

(36%) of (2^>6-bromo-5-[(2 -r-butoxycaibonylamino^'-phenylethoxyj^-isopropoxy^- 
(trifluoromethyl)quinoline, a colorless oil, after column chromatography (1:1 
EtOAc:hexanes). *H NMR (400 MHz, CDC1 3 ) S 7.78 (d, 1H, J= 9.0), 7.55 (d, 1H, J= 
9.0), 7.39-7.24 (m, 6H), 5.52 (septet, 1H, J= 6.2), 5.23 (s, 1H), 4.1 1 (m, 2H), 4.02 (m, 

25 1H), 1.45-1.20 (m, 15H). 

(3ig)-3,4-Dihvdro-8-isopropoxv-3-phenyl-l 0-/ trifluoromethvlV2E/- 
n,41oxa2inor2.3-/1quinolme (Structure 8 of Scheme BL where R 1 . R 3 . R 4 . R 5 . = H. R 2 = 
trifluoromethvL R 6 = Ptfl : This compound was prepared according to General Method 2 
(EXAMPLE 1) from (2 T ^)-6-bromo-5-[(2'-^butoxycarbonylamino)-2 , -phenylethoxy]-2- 

30 isopropoxy-4-(trifluoromethyl)quinoline (295 mg, 0.52 mmol) in CH 2 C1 2 (5 mL) and TFA 
(5 mL) to give 243 mg (100%) of (2 , i?)-6-bromo-5-(2 , -amino-2 , -phenylethoxy)>2- 
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isopropoxy-4<trifluoromethyl)quinoline, an amber oil. This material (243 mg, 0.52 mmol) 
was carried on according to General Method 3 (EXAMPLE 1), by treatment with 
Pd 2 (dba) 3 (24 mg 3 0.026 mmol), BINAP (32.2 mg, 0.052 mmol) and sodium *-butoxide 
(70 mg, 0.73 mmol) in 8 mL toluene to afford 123 mg (61%) of (3Jf)-3,4-dihydro-8- 
5 isopropoxy-3»phaiyH0-(trifluoromethyl)-2/f-[l ,4]oxazino[2,3^quinoline, a yellow 

solid, after column chromatography (9:1 hexanes:EtOAc). *H NMR (400 MHz, CDC1 3 ) 5 
7.63-7.02 (m, 8H), 5.49 (septet, 1H, J- 6.2), 4.62 (dd, 1H, J = 8.3, 3.2), 4.45 (dd, 1H, J- 
10.6, 3.2), 4.12 (s, 1H), 4.02 (dd, 1H, J= 10.6, 8.3) 1.40 (d, 3H, J= 6.2), 1.39 (d, 3H,J= 
6.2). 

10 (3in-23A7-Tefrahvdro-3-phenvl-l^^ 

/1quinolin-8-one (Compound 127. Structure 9 of Scheme n, where R 1 . R 3 . R 4 , R 5 . = H. R 2 
= trifluoromethvL R 6 - Pfrh 

Compound 127 was prepared according to General Method 4 (EXAMPLE 1) from 
(3i?)-3,4-dihydro-8-isopix>poxy-3-phenyl-l 0-{trifluoromethyl>2#-[ 1 ,4]oxazino[2,3- 

15 /[quinoline (33.3 mg, 0.086 mmol) in 4 mL AcOH and 4 mL cone. HC1 to afford 1 5.5 mg 
(52%) of the Compound 127, a yellow solid, after column chromatography (1:1 
EtOAc:hexanes). *H NMR (400 MHz, CDC1 3 ) 8 1 1 .6 (s, 1H), 7.40 (m, 5H), 7.14 (s, 1H), 
7.00 (d, 1H, J= 8.6), 6.95 (d, 1H, 7= 8.6), 4.58 (m, 1H), 4.44 (m, 1H), 4.03 (m, 2H). 



20 (3R V 2.3,4.7~Tetrahvdro-3>phenvl^f 2.2 J2-trifluoroethvlV 1 0-(trifluoromethvlV8ff- 

ri,41oxazino[23-/1auinohn"8'One (Compound 128. Structure 11 of Scheme EL where R 1 . 
R 3 , R 4 . R 5 , = H. R 2 = trifluoromethvh R 6 = Ph. R 13 = CH.CIM 

(3J?V3.4-Dihvdro-8-isoproTOX^^ 
ftrifluoromethvlV2iy-ri.41oxazinor23-/1quinoline (Structure 10 of Scheme EL where R 1 . 

25 R 3 . R 4 . R 5 , = H. R 2 = trifluoromethvL R 6 = Ph. R 13 = CH 2 CF^ : This compound was 
prepared according to General Method 6 (EXAMPLE 3) from (3 J?)-3 ,4-dihydro-8- 
isopropoxy-3-phenyl-10^trifluoromefa^^ (49.5 mg, 

0.127 mmol) and NaBEU (300 mg, 7.9 mmol) in 5 mL TFA, to afford 50.7 mg (85%) of 
(3i?)-3,4^ydro-8-:bopropoxy-3-p^^ 

30 [l,4]oxazino[2,3^quinoline, a yellow solid, after column chromatography (1 :3 

CH 2 Cl 2 :hexanes). *H NMR (400 MHz, CDCi 3 ) 8 7.55-7.10 (m, 8H), 5.50 (septet, 1H, J= 



EXAMPLE 28 
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. 6.2), 4,77 (dd, 1H, J= 4.4, 3.4), 4.39 (dd, 1H, J= 11.0, 3.4), 4.29 (dd, 1H, /= 1 1.0, 4.4), 
4.10 (m, 1H), 3.66 (m, 1H), 1.40 (d, 6H, J= 6.2). 

(3JgV2.3,4.7-TetrahvdroO-pheavl^2^.2-trifluoroethvl)-10-ftrmuorome1favlV8g- 
f 1.41oxazinor23-/1quuiolin-8-one (Compound 128. Structure 11 of Scheme EL where R 1 . 
5 R 3 . R 4 . R 5 . = H. R 2 = trifluoromethvl. R 6 = Ph. R 13 = CH>CF^ : 

Compound 128 was prepared according to General Method 4 (EXAMPLE 1) from 
(3#)-3,4^ydro-8-isopropoxy-3-phenyl-^ 

[l,4]oxazino[23-/]quhiolme (50.7 mg, 0.11 rmnol) in 2 mL AcOH and 2 mL cone. HC1 to 
afford 32.4 mg (70%) of the Compound 128, a yellow solid, after column chromatography 
10 (1:1 EtOAcrhexane). J H NMR (400 MHz, CDCI3) 6 1 1.0 (s, 1H), 7.40-7.05 (m, 8H), 4.74 
(dd, 1H,7= 4.6, 3.2), 4.39 (dd, 1H, J= 11.0, 3.2), 4.29 (dd, 1H,7= 11.0, 4.6), 4.04 (m, 
1H), 3.63 (m, lH). 

EXAMPLE 29 

f3ift-4-Cwlopropvlmemvl-2.3A7-tetrahv^^ 

15 ri,41oxazinor2.3-f|quinolin-8-one (Compound 129. Structure 11 of Scheme EE. where R 1 . 
R 3 . R 4 . R 5 . = H. R 2 = trifluoromethvl. R 6 = Ph. R 13 = CH^-cvclopropvn 

Compound 129 was prepared according to General Method 5 (EXAMPLE 2) from 
Compound 128 (EXAMPLE 28) (11.6 mg, 0.034 mmol), cyclopropanecarboxaldehyde 
(282 mg, 4.0 mmol), AcOH (104 mg, 1.75 mmol) and NaCNBH 3 (150 mg, 2.39 mmol) in 

20 3 mL MeOH to afford 8.4 mg (63%) of Compound 129, a yellow solid, after column 

chromatography (1:1 EtOAc Jiexane). *H NMR (400 MHz, CDC1 3 ) 8 1 1.2 (s, 1H), 7.40- 
7.25 (m, 6H), 7.14 (s, 1H), 7.07 (d, 1H, J= 9.0), 4.77 (dd, 1H, J= 6.6, 3.6), 4.33 (dd, 1H, 
J= 10.9, 3.6), 4.15 (dd, 1H, J= 10.9, 6.6), 3.62 (dd, 1H, J= 15.3, 4.6), 2.65 (dd, 1H, J= 
15.3, 7.9), 0.94 (m, 1H), 0.51 (m, 1H), 0.40 (m, 1H), 0.13 (m, 1H), -0.06 (m, 1H). 

25 
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EXAMPLE 30 



nflV3-Benzvl-23A7-tetr^^ 

fK41oxaziDor2,3'/1quinolin-8-one (Compound 130. Structure 11 of Scheme II, where R 1 . 
R 3 . R 4 . R 5 . = EL R 2 « trifluoromethvl R 6 = benzvL R 13 = CH 2 CFV> 



isopropoxv^-ftrifluoromethvl^uinoline (Structure 7 of Scheme EL where R l . R 3 . R 4 . R 5 . 
= H. R 2 = trifluoromethvl, R 6 = benzyl) : This compound was prepared according to 
General Method 1 (EXAMPLE 1) from the bromophenol (525 mg, 1.5 mmol), (^)-(+)-AT. 
f-butoxycarbonyl-2-amino-3-phenyM -propanol (603 mg, 2.4 mmol), triphenylphosphine 

10 (646 mg, 2.4 mmol), diisopropyl azodicarboxylate (514 mg, 2.5 mmol) and N- 

methylmorpholine (607 mg, 6.0 mmol) in 15 mL THF to afford 212 mg (24%) of (2'^)-6- 
biomo-5-[(2-^butoxycarbonylamino)-3 , -phenyl-r-propoxy]-2-isopropoxy-4- 
(trifluoromethyl)quinoline, a colorless oil, after column chromatography (1:9 
EtOAc:hexane). *H NMR (400 MHz, CDC1 3 ) 5 7.78 (d, 1H, J= 9.0), 7.54 (d, 1H, J= 9.0), 

15 7.32-7.18 (m, 6H), 5.52 (septet, 1H, J= 6.2), 4.87 (s, 1H), 4.36 (m, 1H), 4.03 (m, 2H), 
3.09 (m, 1H), 1.45-1.20 (m, 15H). 

G/?>3-Benzvl-3.4-dihvdro-8-isoproTO^^ 
ri,41oxazinor2.3-f1quinoline (Structure 8 of Scheme II. where EL R 3 - R 4 - R S - = H. R 2 = 
trifluoromethvl, R 6 = benzvD : This compound was prepared according to General Method 

20 2 (EXAMPLE 1) from (2 , ^)-6-bromo-54(2 , -r-butoxycarbonylamino)-3 , -phenyl-r- 

propoxy]-2-isopropoxy-4-(trifluoromethyl)quinoline (212 mg, 0.365 mmol) in CH 2 C1 2 (5 
mL) and TFA (5 mL) to give 176 mg (100%) of (2'^)-6-bromo-5 -(2 , -amino-3 '-phenyl- 1 
propoxy)-2-isopropoxy-4-(trifluoromethyl)qTunoline, an amber oil. This material (176 
mg, 0.365 mmol) was carried on according to General Method 3 (EXAMPLE 1) by 

25 treatment with Pd 2 (dba) 3 (16.7 mg. 0.018 mmol), BINAP (22.7 mg, 0.036 mmol) and 

sodium t-butoxide (52.6 mg, 0.55 mmol) in 1 0 mL toluene to afford 26.2 mg ( 1 8%) of (Ry 
3-benzyl-3,4-dihydro-8-isopropoxy-l 0-(trifluoromethyl>-2J/-[ 1 ,4]oxazino[2,3-/]quinoline, 
a yellow solid, after column chromatography (1 :9 EtOAcrhexane). *H NMR (400 MHz, 
CDCI3) 8 7.42-7.15 (m, 7H), 6.96 (d, 1H,J= 9.0), 5.47 (septet, 1H, J= 6.2), 4.35 (dd, 1H, 

30 J - 2.8, 10.5), 4.02 (dd, 1H, J= 10.5, 6.6), 3.82 (s, 1H), 3.75 (m, 1H), 2.91 (dd, 1H, J= 
5.6, 13.3), 2.75 (dd, 1H,7= 8,6, 13.3), 1.38 (d, 3H,/= 6.2), 1.37 (d, 3H, 6.2). 



5 



(2 t ^)-6-^Bromo-5-f(2 t -^utoxvcarbonvlaminoV3 t -phenvl-l > -propoxv)-2~ 
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GJ?V3-Benzvl-3.4-dih^^ 
(trifluoromethvlV2j^rL41 oya7^Tio p3-/]quinoline (Structure 10 of Scheme EL where R 1 , 
R 3 , R 4 . R 5 , = BL R 2 « trifluoiDinethvL R 6 = benzvL R 13 = CH^CF*) : This compound was 
prepared according to General Method 6 (EXAMPLE 3) from (3i?>3-benzyl-3,4-dihydro- 
5 8-isopropoxy-10-(trifluoromethyl)-^^ (25.8 mg, 0.064 

mmol) and NaBHU (300 mg, 7.9 mmol) in 3 mL TFA, to afford 29.6 mg (95%) of (3i?)-3- 
benzyl-3,4Kfchydro-8-isopropo 

[l,4]oxazino[2,3-/]quinoline, a yellow solid, after column chromatography (1 :9 

EtOAc:hexane). *H NMR (400 MHz, CDC1 3 ) 6 7.51-7.10 (m, 8H), 5.51 (septet, 1H, J= 
10 6.2), 4,29 (d, 1H, /= 10.5), 3.91 (m, 2H), 3.70-3.50 (m, 2H), 2.90 (dd, 1H, J= 6.3, 13.3), 

2.80 (dd, 1H, /== 9.2, 13.3), 1.39 (d, 6H, J= 6.2). 
(3Jtt-3-Benzyl-23,4,7-tetrahvfr^ 

rU41oxazinor2,3-/1quinolin-8-one (Compound 130, Structure 11 of Scheme II, wttere R 1 , 

R 3 , R 4 . R 5 , = H, R 2 = trifluoromethvL R 6 - benzyl, R 13 - GH ? OM : 
15 Compound 130 was prepared according to General Method 4 (EXAMPLE 1) from 

(3/0-3-benzyl-3,4^hycfro-8-isopropoxy 

[l,4]oxazino[2,3^quinoline (29.6 mg, 0.061 mmol) in AcOH (3 mL) and cone. HC1 (3 
mL) to afford 20.2 mg (75%) of the Compound 130, a yellow solid, after column 
chromatography (1:1 EtOAcihexane). J HNMR(400 MHz, CDCI3) 5 11.0 (s, 1H), 7.37- 
20 7.04 (m, 8H), 4.29 (d, 1H, J= 10.6), 3.93-3.80 (m, 2H), 3.65-3.48 (m, 2H), 2.90 (dd, 1H, J 
= 6.2, 13.3), 2.78 (dd, 1H, J= 9.2, 13.3). 



2,3 A7-Tetrahvdro-10-(trijauoromethvlV8iy-f 1 ,4]oxazinor2.3-/1quinolin-8-one 
(Compound 131. Structure 9 of Scheme EL where R 1 . R 3 , R 4 , R 5 . R 6 , R 7 . R 8 =H, R 2 = 

25 trifluoromethvl) 

(2 , /gV6-Bromo-5-r(2 , -/-butox^carbon\damino)ethoxv]-2-isopro^ 
(trijauoromethvl^cminoline (Structure 7 of Scheme IL where R*, R 3 , R 4 , R 5 , R 6 , = H. R 2 = 
trifluoromethvl) : This compound was prepared according to General Method 1 
(EXAMPLE 1) from 6-bromo-5-hydroxy-2-isopropoxy-4-(trifluoromethyl)quinoline (533 

30 mg, 1 .52 mmol), AT-butoxycarbonyl ethanolamine (270 mg, 1 .67 mmol), 

triphenylphosphine (438 mg, 1.67 mmol) and DIAD (0.33 mL, L67 rnmol) in 15 mL THF 



EXAMPLE 31 
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to afford 317 mg (42%) of 6-bromo-5-[(2 r ^butoxycarbonylamino)ethoxy]-2-isopropoxy- 
4-(trifluoromethyl)quinoline after purification by flash chromatography (silica gel, 100% 
hexanes to 10% ethyl acetate/hexanes, gradient elution). 1 H NMR (CDC1 3 ) 8 7.80 (d, 
9.0, 1H), 7.56 (d, 9.0, 1H), 7.30 (s, 1H), 5.53 (m, 1H), 5.19 (br s, 1H), 4.08 (m, 2H), 
5 3.60 (m, 2H), 1.48 (s, 9H), 1.41 (d, J= 6.1, 6H). 

3,4-Dihvdro-8-isopropoxv-l 0-( trifluoromethvlV2^r 1 .41oxazinor23-/1quinoline 
(Structure 8 of Scheme EL where R 1 . R 3 . R 4 . R s > R 6 . = HL R 2 = trifluoromethvn : This 
compound was prepared according to General Method 2 (EXAMPLE 1) from 6-bromo-5~ 
[(2-*-butoxycaii>onylammo)e^ (208 mg, 

1 0 0.42 mmol) in 5 ruL of methylene chloride and 5 mL of trifluoroacetic acid to afford 78 
mg (47%) of 6-bromo-5-(2'-aminoethoxy)-2-isopropoxy-^ 

This material (78 mg) was carried on according to General Method 3 (EXAMPLE 1) by 
treatment with sodium tert-butoxide (26.9 mg, 0.28 mmol), BINAP (5.0 mg, 0.008 mmol), 
Pd 2 (dba)3 (3.7 mg, 0.004 mmol) and toluene (1.3 mL) heated at reflux overnight to afford 

1 5 52.5 mg (84%) of 3,4-dihydro-8-isopropoxy-l 0-(trifluoromethyl)-2#-[ 1 ,4]oxazino[2,3- 
/jquinoline, a yellow oil, after flash chromatography (2% ethyl acetate/hexanes to 50% 
ethyl acetate/hexanes, gradient elution). *H NMR (400 MHz, CDC1 3 ) 8 7.36 (d, J= 8.8, 
1H), 7.18 (s, 1H), 7.03 (d, J= 8.8, 1H), 5.47 (m, 1H), 4.67 (br s, 1H), 4.31 (dd, J= 4.5, 
4.3, 2H), 3.54 (dd, J= 4.4. 4.3, 2H), 1.38 (d, J « 6.2, 6H). 

20 23A7-Tetrahvdro-10-(trifl 

(Compound 131, Structure 9 of Scheme EL where gj R 3 . R 4 . R 5 . R 6 , = H. R 2 = 
trifluoromethvl) : 

Compound 131 was prepared according to General Method 4 (EXAMPLE 1) from 
3,4-dihydro-84sopropoxy-10-(trifluoro^ (10 mg, 

25 0.032 mmol) in 0.64 mL glacial acetic acid and 0.32 mL cone. HC1 heated at 70°C for 90 
minutes to afford 5 mg of Compound 131 after flash chromatography (4:1 
hexanes:EtOAc). ! H NMR (400 MHz, acetone-d 6 ) 5 10.85 (br s, 1H), 7.01 (d, J= 8.62, 
1H), 6.91 (d, 7= 8.64, IH), 6.86 (s, 1H), 4.26 (m, 2H), 3.46 (m, 2H). 
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EXAMPLE 32 

23 A7-Tetrahvdro-4-( 2^.2-trifluoroethvlV 1 0-(trifluoromethvlV8#-r 1 .41oxazinof2.3- 
/1quinolin-8-one (Compound 132, Structure 11 of Scheme EL where R 1 . R 3 , R 4 . R 5 . R 6 . = 
H. R 2 = trifluoromethvL R 13 = CH^CFj 
5 Compound 132 was prepared according to General Method 3 (EXAMPLE 1) from 

3,4-dihydro-8-isopropoxy-10-(triflu^^ (20.0 mg, 

0.064 mmol) and sodium borohydride (excess of 20 mg) in 3 mL trifluoroacetic acid to 
afford 25 mg (ca. 100%) of 3,4-dihydro-8-isopropoxy-4-(2,2^-trifluoroethyl)-10- 
(trifluoromethyl>2i7-[l,4]oxazino[23-/|quinoline, a red oil. No further purification was 

10 performed and the material was directly transformed according to General Method 4 
(EXAMPLE 1) from S^-dihydro-S-isopropoxy^^^^-trifluoroethyl^lO- 
(1xifluoromethyl>2H L [l,4]oxa2ino[2 J 3-/]quinoline (25 mg) in 0.32 mL cone. HC1 and 0.64 
mL glacial acetic acid heated at 70°C for 90 minutes to afford 1 1 mg (49%) of Compound 
132 after purification by flash chromatography (9:1 hexanes.EtOAc to 1:1 

15 hexanes:EtOAc, gradient elution). *H NMR (400 MHz, acetone-d*,) 5 11.05 (br s, 1H), 
7.31 (d, J= 9.0, 1H), 7.04 (d, J= 8.8, 1H), 6.92 (s, 1H), 4.32 (t, J= 4.3, 2H), 4.14 (q, J= 
9.5, 2H), 3.61 (t, J = 4.4, 2H). 

EXAMPLE 33 

(7a& 1 0&SV7,7sl8,9 J 0. 1 Oa-Hexahvdro-7-methvl- Mtrifhioromethvl V4H- 
20 cvclopentaf5,6|fL41oxazinor23-/1quinolin-3-one (Compound 133, Structure 11 of 

Scheme EL where R\ R 4 . R 5 . = BL R 2 = trifluoromethvL R 3 . R 6 = -CH?CH?CH?-. R 13 = 
CH2I 

(27?y6-Bromo-5-r(2W4mtoxvcarbf my1^m ^ 
(trifluoromethvPguinoline (Structure 7 of Scheme EL where R 1 . R 4 . R 5 , = H, R 2 = 

25 trifluoromethvL R 3 . R 6 = -CH^CHkCKL^ : The compound was prepared according to 
General Method 1 (EXAMPLE 1) from 64>romo-5-hydroxy-2-isopropoxy-4- 
(trifluoromethyl)quinoline (0.50 g, 1.43 mmol), (li? s 2^)-2-7V-t-butoxycarbonylamino- 1- 
cyclopentanol (460 mg, 2.28 mmol), triphenylphosphine (600 mg, 2.28 mmol) and 
diisopropyl azodicarboxylate (0.45 ml, 2.28 mmol) in 0.6 mL JV-methylmorpholine in 14 

30 mL dry THF to afford 190 mg (25%) of (2 , /?)-6-bn>mo-5-[(2 , -^butoxycarbonylamino)-l'-. 
cyclopentoxy]-2-isopropoxy^-(trifluoromethyl)quinoline after flash chromatography 
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(100% hexanes to 6:1 hexanes/EtOAc, gradient elution). *H NMR (500 MHz, CDCh) 5 
7.78 (d, /= 8.8, 1H), 7.49 (d, J= 8.8, 1H), 7.24 (s, 1H), 5.52 (m, 1H), 5.28 (d, 7= 9.3, 
1H), 4.96 (m, 1H), 4.1 1 (m, 1H), 2.04 (m, 2H), L82 (m, 2H), 1.59 (m, 2H), 1.45 (s, 9H), 
1.42 (d, J= 7.8, 3H), 1.41 (d, J= 7.8, 3H). 
5 (27?V6-Biomo-5 -(2 -amino- 1 '-cvclopentoxvV2-isopropoxv-4- 

(trifluoromethvflquinoline : This compound was prepared according to General Method 2 
(EXAMPLE 1) from (2 , i?)^bromo-5-[(2^butoxycarbonylamino)-l , --cyclopentoxy]-2- 
isopropoxy-4-(trifluoromethyl)qiiinoline (190 mg, 0.35 mrnol) in 3 mL CH 2 C1 2 and 3 mL 
TFA to afford 133 mg (86 %) of (2 l ^)-6-bromo-5-(2 , -amino-l l -.cyclopentoxy)-2- 

1 0 isopropoxy-4-(trifluoromethyl)quinolme. 

(7a/?. 10aSV3~Isopropoxv-l -ftrifluoromethvlV7,7a.8.9. 1 0. 1 0a- 
hexahvdrocvclopenta|'5>6iri.41oxazinor23- : /1quinoHne f Structure 8 of Scheme II. where 
R 1 . R 4 . R 5 . = H. R 2 « trifluoromethvL R 3 . R 6 = -CH 2 CHoCH r ^ : This compound was 
prepared according to General Method 3 (EXAMPLE 1) from (2 ? ^)-6-bromo-5 -(2 -amino - 

15 1 -cyclopentoxy)-2-isopropoxy-4-(trifluoromethyl)qiimoline (133 mg, 0.37 nimol), (±)- 
2^ , -bis(diphenylphosphino)-l,l , ~binaphthyl (7.6 mg, 4 mot%), Pd 2 (dba>3 (5.6 mg, 2 
mol%), sodium /-butoxide (41 mg, 1.19 mmol) to afford 73 mg (68%) of (7aR,10a5)- 
7,7a,8,9,10,10a-hexahydro-3-isopropoxy-l-(trifluoromethyl> 

cyclopenta[5,6][l,4]oxazino[2,3^quinoline after purification by flash chromatography 
20 (100% hexanes to 4:1 hexanes :EtOAc, gradient elution). *H NMR (500 MHz, CDC1 3 ) 8 

7.38 (d, J= 8.8, 1H), 7.18 (s, 1H), 7.04 (d, 7= 8.8, 1H)< 5.47 (m, 1H), 4.13 (m, 1H), 4.06 

(s, 1H), 3.78 (m, 1H), 2.06 (m, 2H), 1.96 (m, 2H), 1.65 (m, 2H), 1.38 (d, J= 5.9, 3H), 1.37 

(d,/=6.4,3H) 

(7aiU0a^-7:7a.8.9.1O.10a-Hexahv^^ 
25 cvclopentar5.6irL41oxazinor23-/1quinolin-3-one fCompound 133. Structure 11 of 

Scheme H, where K\ R\ R 5 . = HL R 2 = trifluoromethvL R 3 , R 6 = 

R 13 - CBQ : 

Compound 133 was prepared according to General Method 5 (EXAMPLE 2) from 
(7atf,10aS)-7,7a,8,9,10,10a-hexahy^ 
30 cyclopenta[5,6][l,4]oxazino[2,3-/]quinoline (5 mg, 0.014 mmol), 37% aqueous 

formaldehyde solution (0.01 mL, 0.14 mmol) and NaBH 3 CN (9 mg, 0.14 mmol) in 1 mL 
acetic acid to afford 5 mg of (7a/2,10aS)-7,7a,8,9,10,10a-hexahydro-3-isopropoxy-.7- 



WO 02/068427 PCT/IB02/00538 



methyl- Htrifluoromeft^^ This material (5 

mg, 0.01 mmol) carried on according to General Method 4 (EXAMPLE 1) by treatment 
with 4 mL of 1 : 1 acetic acid:concentrated HC1 (3 mM) heated at 90°C for 4 h to afford 3.9 
mg (90%) of Compound 133, a yellow solid, after column chromatography (3:1 
5 hexanes:EtOAc to 1 :1 hexanes:EtOAc, gradient elution). 'H NMR (500 MHz, CDC1 3 ) 5 
10.58 (bs, 1H), 7.10 (s, 1H), 7.00 (d, J— 8.8, 1H), 6.87 (d, /= 8.8, 1H), 4.15 (m, 1H), 3.53 
(m, 1H), 2.98 (s, 3H), 2.02 (m, 4H), 1 .64 (m, 2H), 0.88 (t, J= 6.8, 3H). 

EXAMPLE 34 

(7afta0a3V7-Ethvl-7.7a.8.9^ 
10 cvclopent^5,61fl > 41oxazinor23->/1quinolin-3--one (Compound 134, Structure 11 of 

Scheme EL where R 1 , R 4 . R 5 . = H,R 2 = trifluoromethvL R 3 . R 6 = -CH?qH 2 CH 2 -. R 13 ~ 
CHaCH^) 

Compound 134 was prepared according to General Method 5 (EXAMPLE 2) from 
(7aR, 1 0a5)-7,7a,8,9,l 0, 1 0a-hexahydro-3-isopropoxy- 1 -(trifluoromethyl)- 
15 cyclopenta[5,6][l ,4]oxazino[2,3^]quinoline (5 mg, 0.014 mmol) and NaBEU pellets 
(>10 equiv) in 5 mL acetic acid to afford 5 mg of (7atf,10a^-7^thyl-7,7a,8,9,10,10a- 
hexahydro^~isopropoxy-l-(trifluoromethy^ 

This material (5 mg, 0.01 mmol) was carried on according to General Method 4 
(EXAMPLE 1) by treatment with 4 mL of 1 : 1 acetic acidrconcentrated HC1 (3 mM) and 
20 heated at 90°C for 4 h to afford 4 mg (89%) of Compound 134, a yellow solid, after 

column chromatography (3:1 hexanes:EtOAc to 1:1 hexanes:EtOAc, gradient elution). S H 
NMR (500 MHz, CDC1 3 ) 5 11.01 (bs, 1H), 7.10 (s, 1H), 7.01 (d, J= 8.8, 1H), 6.90 (d, J= 
8.8, 1H), 4.00 (m, 1H), 3.59 (ddd, J= 10.0, 7.1, 3.4 1H), 3.44 (m, 2H), 2.03 (m, 4H), 1.61 
(m, 2H), 1.20 (t, 7=7.1, 3H). 

25 
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EXAMPLE 35 

7-7a.8.9J0J0a-Hexahvdro-7^ 

cvclopentaT5,61f l>41oxazinor2,3-/1qiunolin-3-one (Compound 135. Structure 11 of 
Scheme IL where K\ R 4 . R s . = EL R 2 = trifluoromethvh R 3 , R 6 = -CH^CILCH?-, R 13 = 
5 CHaCTa) 

Compound 135 was prepared according to General Method 6 (EXAMPLE 3) from 
(7aR^ 0aS)-7,7a,8,9,l 0, 1 Oa-hexahy 

cyclopenta[5,6][l > 4]oxazino[2^-/|quinoline (20 mg, 0.057 mmol) and NaBHU pellets 
(excess) in 7 mL TFA to afford 20 mg of (7aR,10aS)-7,7a,8,9,10,10a-hexahydro-3- 

10 isopropoxy-l-(trifluoromethyl)-7-^ 

yjquinoline. This material (20 mg, 0.046 mmol) was carried on according to General 
Method 4 (EXAMPLE 1) by treatment with 6 mL of 1 : 1 acetic acidrconcentrated HC1 
(0.01M) heated at 90°C for 4 h to afford 15 mg (83%) of Compound 135, a yellow solid, 
after column chromatography (3:1 hexanes:EtOAc to 1 :1 hexanes:EtOAc, gradient 

1 5 elution). *H NMR (500 MHz, CDC1 3 ) 8 12.1 0 (bs, 1H), 7. 1 5 (s, 1H), 7. 10 (d, J = 8.8, 

1H), 7.01 (d, J= 8.8, 1H), 4.14 (m , 1H), 3.94 (m, 2H), 3.72 (ddd, J- 10.5, 7.6, 3.4, 1H), 
2.18 (m, 2H), 2.01 (m, 2H), L68 (m, 2H). 

EXAMPLE 36 

(±>f2'S37g.>23A7-Tet^ 

20 (trifluoromethylV8i^-n,41oxa2inor23-/1quinolin-8-one (Compound 136, Structure 11 of 
Scheme IL where Rj» R 4 » R 5 » = H. R 2 = trifluoromethvl. R 3 . R 6 ~ Me. R 13 ; C1LCFV) 

(±W2^R37g.>^Bromo-S-f(3 > -^ 
(trifluoromethvl)qiiinoline (Structure 7 of Scheme IL where rV, R 4 , R 5 . R 7 . R* = IL R 2 = 
trifluoromethvL R 3 , R 6 ~ Me) , The compound was prepared according to General Method 

25 1 (EXAMPLE 1) from 6-bromo-5-hydroxy-2~isopropoxy-4-(trifluoromethyl)quinoline 
(0.30 g, 0.8 mmol), (±>(27?,3jy-3-iS^t-butoxycaibonyl--2-butaiiol (405 mg, 2.14 mmol), 
triphenylphosphine (562 mg, 2.14 mmol) and diisopropyl azodicarboxylate (0.42 ml, 
2.14 mmol) in 0.24 mL JV-methylmorpholijie in 15 mL dry THF to afford 124 mg (28%) 
of (±M2tf3^RJ-64>romo-5-[(3'-^ta 

30 (trifluoromethyl)quinoline after flash chromatography (100% hexanes to 6:1 
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hexanes/EtOAc, gradient elution). 'H NMR (500 MHz, CDCI 3 ) 5 7.75 (d, 7= 8.8, 1H), 
7.49 (d, 8.8, 1H), 7.25 (s, 1H), 5.52 (m, 1H), 4.93 (m, 1H), 4.84 (m, 1H), 3.97 (m, 1H), 
1.45 (s, 9H), 1.43 (d, /= 5.9, 3H), 1.40 (d, J= 6.4, 3H), 1 .21 (d, J= 5.4, 3H), 0.87 (d, J= 
6.4, 3H). 

5 (rfc>^2 > &3 , J?>6>Bromo-5-(3 , -amino-2 , -butoxvV2-isopropoxv-4- 

ftrifluoromethvl>qiiinoline . This compound was prepared according to General Method 2 
(EXAMPLE 1) from (±M2^3tf,>6-bromo-54(3^^ 

isopropoxy^-(trifluoromethyl)quinoline (124 mg, 0.24 mmol) in 4 mL CH2CI2 and 4 mL 
TFA to afford 82 mg (82%) of (±)-(2 , 5,3 , ^,)-6-bromo-5-(3 , -amino-2 , -butoxy)-2- 

1 0 isopropoxy-4-(trifluoromethyl)qiiinoline. 
(±W2S3flV3.4-Dihv^ 
rh41oxazmor23-flaumoline (Structure 8 of Scheme II, where R 1 . R 4 . R 5 . = HL R 2 « 
trifluoromethvl. R 3 . R 6 = Me) : This compound was prepared according to General Method 
3 (EXAMPLE 1) from (i)-(2W,3 l ^>6-bromo-5K3 , -amino-2'-butoxy)-2-isopropoxy-4- 

1 5 (trifluoromethyl)quinoline (82 mg, 0.19 mmol), (±)-2,2 -bis(diphenylphosphino)- 1,1- 
binaphthyl (5 mg, 4 mol%), Pd 2 (dba)3 (3.5 mg, 2 mol%), sodium f-butoxide (26 mg, 
0.27 mmol) to afford 31 mg (47%) of (±)- (25,3^)-3,4-dihydro-8-isopropoxy^2,3- 
dimethyl- 10-(trifluoromethy after purification by flash 

chromatography (100% hexanes to 4:1 hexanes:EtOAc, gradient elution). *H NMR (500 

20 MHz, CDCI3) 6 7.35 (d, J= 8.8, 1H), 7.18 (s, 1H), 7.02 (d, J= 8.8, 1H), 5.47 (m, 1H), 

4.36 (m, 1H), 3.79 (bs, 1H), 3.57 (m, 1H), 1.38 (d, J= 6.3, 3H), 1.37 (d, J=63, 3H), 1.30 
(d, J = 6.8, 3H), 1.19 (d, J= 6.3, 3H). 

(±M2,S3i?y3.4-I^vdro^^ 
ftrifluorometihvlV2H-rh41oxazinor23-/1quinoline (Structure 10 of Scheme II. where Rj, 

25 R 4 . R s . 5 HL R 2 = trifluoromethvL R 3 . R 6 = Me. R 13 = CH 2 CF^ : This compound was 

prepared according to General Method 6 (EXAMPLE 3) from (±)-(25,3^>3,4-dihydro-8- 
isopropoxy-2,3-dimethyl-10-(trifluoro^ (17 mg, 

0.05 mmol) and NaBKL* pellets (>10 equiv) in 4 mL trifluoroacetic acid (0.01 M) to afford 
12 mg (co. 60%) of (±>(25,3^)-3,4-dihydro-8-isopropoxy-2,3-dimethyl^ 

30 (trifluoromethyl)-2iif-[l ,4]oxazino[2,3-/]quinoline, which was carried on without 
purification. 
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(±)-(2£3in-2.3A7-Tetrahv(^ 
(trifluoromethviy8ff-ri»41oxaz^^ (Compound 136. Structure 11 of 

Scheme II. where R l . R\ R\ = EL R 2 = trifluoromethvL R 3 » R 6 = Me. R 13 = CH?CF?) : 

Compound 136 was prepared by General Method 4 (EXAMPLE 1) from (±>- 
5 (25,3jR>3 5 4-dihydro-8-isopropoxy-2,3-dimethyl-l CKtrifluoromethyl)-2tf- 

[l^oxazinop^-^quinoline (12 mg, 0.03 mmol) in 4 mL of a 1 :1 acetic acidxoncentrated 
HC1 (0.01M) heated at 90°C for 4 h to afford 8 mg (75 %) of Compound 136, a yellow 
solid, after column chromatography (3:1 hexanes:EtOAc to 1:1 hexanesrEtOAc, gradient 
elution). *H NMR (500 MHz, CDC1 3 ) 8 11.96 (bs, 1H), 7.14 (s, 1H), 7.08 (d, J= 9.3, 1H), 
10 6.97 (d, J= 9.3, 1H)> 4.20 (m, 1H), 3.77 (m, 2H), 3.34 (m, 1H), 1.41 (d, /= 6.3, 3H), 1 .09 
(d,/=6.8,3H). 



(6a/?V6a.7,8,9-Tetrahvdro-^(trifluoromethvlVlJ/: 6J c f-pvrrolori , ,2 t :4,51[l,41oxazino-r23- 
flquinolin-2-one (Compound 137. Structure 17 of Scheme III, where R 1 . R 3 . R 4 . R 5 . R 7 . 
15 R 8 = H. R 2 = trifluoromethvL R 6 . R 13 = -CH 2 CH 2 OH 2 ^ 



in. where R 3 . R 4 . R 5 . R 7 . R 8 = EL R 6 . R n « -CH 2 CH 2 CH 2 -V A suspension of 3,4- 
difluoronitrobenzene (1.57 g, 9.8 mmol), (J£)-2-pyrroUdinemethanol (1.0 g, 9.8 mmol) and 
K 2 C0 3 (1 .36 g, 9.8 mmol) in 30 mL DMF was heated at 75°C for 20 h, whereupon the 

20 mixture was partitioned between water (100 mL) and EtOAc (100 mL). The aqueous 
layer was extracted with EtOAc (100 mL) and the combined organic layers washed with 
brine, dried over Na 2 SC>4, filtered and concentrated. Flash chromatography (19:1 
CH 2 Cl 2 :MeOH) afforded 2.27 g (96%) of (i?)-[l-(2-fluoro-^nitrophenyl)-2-pyrroUdinyl]~ 
methanol, an orange solid. Rf 0.17 (7:3 hexanesJBtOAc); J H NMR (400 MHz, CDCI3) 6 

25 7.94 (dd, 1H, J= 9.1, 2.6), 7.89 (dd, 1H, J= 14.4, 2.6), 6.68 (t, 1H, J= 9.0), 4.25-4.32 (m, 
1H), 3.60-3.75 (m, 3H), 3.40-3.50 (m, 1H), 1.95-2.15 (m, 4H), 1.43 (t, 1H, J= 5.8). 

(3aR)-2.3.3a.4-Tetrahvdro-7-nitro-l/j r -pyrrolor2, 1 -cin.4]benzoxazine (Structure 
15 of Scheme m. where R 3 . R 4 . R s , R 7 . R 8 = HL R 6 . R 13 = -CH7CH 2 CH 2 -V A suspension 
of (J?)-[l-(2-fluoro-4-nitrophenyl)-2-pyrrohdinyl]-methanol (2.27 g, 9.4 mmol) and NaH 

30 (60% mineral oil suspension, 0.737 g, 1 8.9 mmol) in 35 mL THF was heated at reflux for 
1 h. The reaction was quenched with phosphate buffer and the aqueous layer was 



EXAMPLE 37 



fjRVri^2-Fluoro-4-nitroT)henvlV2-t>vrrolidinvl1-methanol (Structure 14 of Scheme 
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extracted with EtOAc. The solution was filtered through Celite and the organic layer was 
washed with brine, dried over MgS04, filtered and concentrated. Flash chromatography 
(3:2 EtOAc:hexanes) afforded 476 mg (22%) of (3aR)-2,3,3a,4-tetrahydro-7-nitro-l/f- 
pyrrolo[2,l-c][l,4]benzoxazine, an orange solid. R f 0.55 (3:2 hexanes:EtOAc); *H NMR 
5 (400 MHz, CDC1 3 ) 6 7.87 (dd, 1H, J= 9.2, 2.4), 7.74 (d, 1H, J= 2.4), 6.44 (d, 1H, 

8.8), 4.56 (dd, 1H, •/= 10.3, 3.4), 3.65-3.72 (m, 1H), 3.60 (broad t, 1H, J= 8.6), 3.44 (t, 
1H, J= 10.0), 3.36 (td, 1H, J= 9.8, 7.3), 2.15-2.25 (m, 2H), 2.05-2.15 (m, 1H), 1.45-1.55 
(m, 1H). 

(3aRV7-Amino-233a,4-tetrahvdro- l.ff-pviTolor2. «4Tbenzoxazine (Structure 

1 0 16 of Scheme ffl, where R\ R\ R 5 . R 7 . R 8 = R R 6 . R 13 « -CBbCH,CH r ) : A suspension 
of (3a/?)-2,33M-tetrahydro-7-nitro-l^-pyrmlo[2,l-c][l (0.470 g, 2.10 

mmol) and 10% Pd-C (28 mg) in 15 mL EtOAc and 15 mL EtOH was stirred under a 
hydrogen atmosphere overnight. The mixture was filtered through Celite and concentrated 
to afford 0.39 g (98%) of (3a/?>7-amino-2,3,3a,4-tetrahydro-l/f-pyrrolo[2,l- 

15 c][l,4]benzoxazine. R f 0.55 (3:2 hexanes:EtOAc); *H NMR (400 MHz, CDCb) 5 6.50 (d, 
1H, J= 8.3), 6.32 (d, 1H, J= 2.4), 6.29 (dd, m, J= 8.3, 2.4), 4.31 (dd, 1H, J= 8.3, 1.5), 
337-3.50 (m, 3H), 3.31 (broad s, 2H), 3.13 (broad q, 1H, J= 8.3), 2.07-2.15 (m, 1H), 
1.90-2.05 (m, 2H), 1.40-1.50 (m, 1H). 

r6a^V6a.7>8>9-TetrahvdTO~4-rtrifluoromethvlVl//: 6i/-pvrrololT.2 , :4.5'iri.41- 

20 oxazino-r2,3-/1qumolin-2-one (Compound 137, Structure 17 of Scheme EOL where R 1 . R 3 , 
R 4 . R 5 . R 7 . R 8 = H, R 2 = trifluoromethvL R 6 . R 13 = -CH^CH 2 CH r V A solution of (3slR^ 
7-amino-2,3,3a,4-tetrahydro-lJ^ (0.390 g, 2.05 mmol) and 

ethyl 4,4,4-trifluoroacetoacetate (0.378 g, 2.05 mmol) in 14 mL benzene was heated at 
reflux for 16 h, whereupon the solvent was removed in vacuo. The resultant solid was 

25 treated with 7 mL concentrated sulfuric acid and heated to 100°C for several hours. The 
solution was poured into ice and neutralized with 6N NaOH and extracted with EtOAc (3 
x 40 mL). The combined organic layers were washed with brine, dried over MgS04, 
filtered and concentrated. Flash chromatography (92:8 CH 2 Cl 2 :MeOH) afforded 120 mg of 
an impure yellow solid. Further purification was performed by reverse phase HPLC 

30 (ODS, 5 micron, 10 x 250 mm, 3 mI7min) to afford 5 mg (ca. 1%) of Compound 137. *H 
NMR (500 MHz, acetone-d 6 ) 5 10.8 (v. broad s, 1H), 7.07 (d, AB 9 1H, J = 8.6), 7.04 (d, 
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AB, IH, J= 8.6), 6.88 (s, IH), 4.59 (dd, 1H, J= 10.0, 3.8), 338-3.45 (m, 2H), 3.34 (t, 1H, 
J= 10.0), 3.16-3.22 (m, IH), 2.12-2.22 (m, 2H), 2.00-2.10 (m, 2H), 1.50-1.60 (m, 2H). 



23A7-Tetrahydro-2J2,4-trimeth^^ 
5 one (Compound 138, Structure 17 of Scheme HI, where R\ R 5 . R 6 . R 7 , R 8 = H, R 2 = 
trifluoromethvL R 3 . R 4 . R 13 = Me^ 

To a solution of 7-amino-3,4-dihydro-2,2,44rime (0.16 g, 

0.83 mmol) in 6 mL toluene was added ethyl 4,4,4-trifluoroacetoacetate (0.18 mL, 1.25 
mmol), then the mixture was heated at reflux for 3 h. The solvent was removed under 
10 reduced pressure to an oil. This oil was dissolved in 4 mL coric. H2SO4 and heated at 

reflux for 2 h and neutralized by pouring into cold NaOH solution. Flash chromatography 
afforded Compound 138, a by-product of the reaction. *H NMR (400 MHz, CDCI3) 8 
10.81 (bs, 1H), 7.12 (s, 1H), 7.06 (d, J= 7.5, 1H), 7.01 (d, J= 7.5, 1H), 3.02 (s, 2H), 2.98 
(s, 3H) and 1.36 (s, 6H). 

15 EXAMPLE 39 

Gjft-8-CMoro-3-ethvl-3,4-dihv^^ 

[L41oxazinor23-/1quinoline (Compound 139, Structure 19 of Scheme IV, where R 1 . R 3 , 
R 4 . R 5 . R 7 . R 8 = H. R 2 = trifluoromethvL R 6 = Et R 13 = CH ? CF^ 



20 phosphorus oxychloride was heated at 80°C for 4 h. The mixture was poured into cold 
water (20 mL) and saturated NaHCCb (10 mL) and extracted with EtOAc (2 x 30 mL). 
The combined organic layers were washed with brine (20 mL), dried over MgSC>4, filtered 
and concentrated. Flash chromatography (hexanes:EtOAc 4:1) afforded 28 mg (56%) of 
Compound 139, a yellow oil. *H NMR (400 MHz, CDd 3 ) 8 7.68 (d, J= 9.2, 1H), 7.67 (s, 



25 1H), 7.42 (d, 7= 9.2, 1H), 4.45 (d, 7= 10.8, 1H), 4.00-4.15 (m, 1H), 3.99 (dd, 7= 10.8, 
2.2, 1H), 3.77-3.90 (m, 1H), 3.35-3.45 (m, 1H), 1.45-1.65 (m, 2H), 1.01 (t, 7= 7.4, 3H). 



EXAMPLE 38 



A solution of Compound 110 (EXAMPLE 10) (48 mg, 0.13 mmol) in 1.3 mL 
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EXAMPLE 40 

Gift -3-Ethvl-3.4-dihvdro-8-m^ 

f 1.4]oxazinor2,3-/lquinoline (Compound 140. Structure 20 of Scheme IV. where R 1 . R 3 . 
R 4 . R s . R 7 . R 8 = H, R 2 = trifluoromethvl. R 6 = Bt. R 13 = CH?CF^ R 18 - OMe) 
5 A solution of Compound 139 (EXAMPLE 139) (10 mg, 0.025 mmol) and NaOMe 

(16 mg, 0.30 mmol) in 2 mL MeOH was heated at reflux for 1 8 h. The mixture was 
partitioned between saturated NH4CI (10 mL) and EtOAc (20 mL). The organic layer was 
washed with brine (10 mL), dried over MgSQ*, filtered and concentrated. Flash 
chromatography (hexanes:EtOAc 4:1) afforded 6 mg (60%) of Compound 140, an off- 
10 white solid. *H NMR (400 MHz, CDC1 3 ) 5 7.49 (d, J= 9.1, 1H), 7.29 (d, 7= 9.1, 1H), 
7.26 (s, 1H), 4.49 (dd, J- 10.7, 1.5, 1H), 4.04 (s, 3H), 3.97 (dd, J= 10.7, 2.4, 1H), 3.85- 
3.95 (m, 1H), 3.75-3.85 (m, 1H), 3.22-3.32 (m, 1H), 1.55-1.65 (m, 2H), 0.99 (t, 7.4, 
3H). 

EXAMPLE 41 

15 f3jgV3-Ethvl-23A7-tetrah^ 

f lv41oxazinof23-flquinoline-8-one (Compound 110, Structure 29 of Scheme V. where R 1 . 
R 3 . R 4 , R 5 , R 7 , R 8 = RR 2 = trifluoromethvL R 6 = Et R 13 = CH^CF^ 

(2i?)-(+)-2-(2-nuoro-4>nitrophenvl)ainino-l-butanol (Structure 21 of Scheme V, 
where R 3 , R 4 . R 5 . R 7 . R 8 = H. R 6 = Eft : A mixture of 118 g (0.74 mole) of 3,4- 

20 difluoronitrobenzene and 85 g (0.95 mole) of R -(+)~2-amino- 1 -butanol was dissolved in 
400 mL of absolute ethanol. To this solution was then added 62.2 g (0.74 mole) of sodium 
bicarbonate. The suspension was stirred and heated at reflux temperature for 1 2 h when 
TLC indicated complete conversion of the 3,4-difluoronitrobenzene. After cooling to 
room temperature, the reaction mixture was filtered with the aid of additional ethanol and 

25 the ethanol was then evaporated. The crude product thus obtained was distilled under 
reduced pressure (1 10-1 12°C, 2 mm Hg) to afford (2J?)-(+)-2-(2-fluoro-4- 
nitrophenyl)amino-l-butanol as a red solid. Yield, 162g (96%). [a] D =*-95.4 (CHCI3, c 
22.7); *H NMR (CDC1 3 ) 5 7.88 (1H, dd, J - 2.4, 8.9), 7.76 (1H dd J = 2.4, 1 1.7), 6.66 
(1H, dd, J = 8.7), 4.88 (1H, m), 3.76 (1H dd, J - 4.2, 1 1.2), 3.68 (1H, dd J - 4.2, 1 1.2), 
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3.52 (1H, m), 2.63 (1H, bs), 1.70 (1H, m), 1.59 (1H, m), 0.97 (3H, t, J = 7.5). 13 C NMR: 
ppm 150.1, 147.7, 142.8, 142.7, 136.1, 122.3, 110.9, 110.7, 109.5, 63.6, 55.8, 24.4, 10.4. 

(2£4/fl-(-V3-(2-Fluoro-4-nitro^^ 
(Structure 22 of Scheme V. where R 3 . R 4 . R 5 . R 7 , R 8 = H. R 6 = Bt R A = trifluoromethvn 
5 and (2jt4J?V(+V3-(2-Huoro-4-nifr^^ .3-oxazolidine 
(Structure 22 of Scheme V, where R 3 . R 4 . R 5 % R 7 . R 8 = H, R 6 = Et R A = trifluoromethvn: 
A 2-L three-necked RB flask equipped with a Dean-Stark condenser was charged 
sequentially with 172 g (0.75 mole) of (25)^+)-2-(2-fluoro^nitrophcaiyl)aniino-l- 
butanol, 750 mL of toluene, 543 g (3.77 mole) of trifluoroacetaldehyde ethyl hemiacetal 

10 and 34.4 g ofp-toluenesulfonic acid. The reaction mixture was reflux ed with azeotropic 
removal of water for 10-12 h. After cooling to room temperature the reaction mixture was 
concentrated under reduced pressure. The residue was dissolved in ethyl acetate and 
washed with aqueous sodium bicarbonate, brine and dried over anhydrous MgSCU. After 
filtration, the solvents were removed under reduced pressure to afford a mixture of the 

1 5 desired oxazolidines (2S,4jR)-(-)-3-(2-fluoro^^ 

1,3-oxazolidine (cwr-isomer) and (2/?,4i?)-(+)-3-(2-fluoro-4-nitrophenyl)-4-ethyl-2- 
(trifluoromethyl)-l,3-oxazolidine (trans-isomor) as a low melting solid. The product was 
found to be a mixture of two diastereoisomers (cis/trans, 4:3). Total yield 230 g (100%). 
(2S,4£M-)-M2-fluoro^-mt^^ ,3-oxazolidine (cis- 

20 isomer): *H NMR (CDC1 3 ) S 8.01 (1H, dd, J = 2.5, 8.9), 7.95 (1H, dd J = 2.5, 13.1), 6.95 
(1H, t, J = 8.7), 5.82 (1H, q, J - 4.6), 4.42 (1H, bt, J = 7.46), 4.27 (1H, m), 4.08 (1H, d, J = 
8.5), 1.65 (1H, m), 1.49 (1H, m), 0.87 (3H, t, J = 7.4). 13 C-NMR: ppm 153.2, 150.7, 140.9, 
136.8, 128.0, 125.1, 122.2, 121.2, 119.3, 118.5, 113.5, 113.2, 85.4, 71.4, 59.2,26.1, 9.3. 
f27fl-2-r2-Fluoro-4-mt^ (Structure 23 of 

25 Scheme V. where R 3 . R 4 , R 5 . R 7 . R 8 = H, R 6 = Et R 13 - CH,CF^ : A 2-L three-necked RB 
flask equipped with an addition funnel and mechanical stirrer was charged sequentially 
with 230 g (0.75 mole) of the mixture of (-)-(2£4i?)- and (+H2i?,4^>3~(2-fluoro-.4- 
nitrophenyl)-4-ethyl-2-(trifluoromethyl)-l,3-oxazoKdine, 1.0 Liter of dry chloroform and 
290 g (2.5 mole) of triethylsilane. The solution stirred under an atmosphere of nitrogen 

30 and cooled to -78°C. 161 g (0.85 mole) of TiCU was added in drops through the addition 
funnel. After the addition was complete, the reaction mixture was allowed to warm to 
room temperature and stirred for another 24 h. The reaction mixture was quenched with 
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ice and then neutralized with aq. Na2CC>3. The organic layers were washed with water, 
brine and dried over MgSCU- After filtration, the solvents were evaporated under reduced 
pressure and the residue was purified by silica gel column chromatography (ethyl acetate: 
hexanes 1: 9) to afford (2J?)-2-[2-fluoro-4-mto(2£^-trifluoro as a 

5 glassy solid Yield 190 g (82%). *H NMR (500 MHz, CDC1 3 ) 8 7.98 (dd, J = 8.8, 2.4, 
1H), 7.94 (dd, J = 13.2, 2.9, 1H), 7.37 (dd, J - 8.8, 8.8, 1H), 4.12 (m, 1H), 3.87 (m, 1H), 
3.77 (m, 1H), 3.70 (m, 1H), 3.57 (m, 1H), 1.78 (dd, J - 6.8, 4.4, 1H), 1.58 (dq, J - 7.8, 2.9, 
2H),0.95(t,J-7.3, 1H). 

f+W3J?V3-Ethvl-3.4-dihvd^ 

10 (Structure 24 of Scheme V. where R 3 . R 4 . R s . R 7 . R 8 = H. R 6 = Bt R 13 = CH^CF^): A 
solution of 190 g (0.612 mole) of the crude (2/?)-2-[2-jQuoro-4-nitro(2,2^- 
trifluoroethyl)anilino]-l-butanol in 1 Liter of dry THF was added dropwise to a stirred 
suspension of 36.77 g (0.919 mole, 1.5 eq) of sodium hydride in 1.5 L of dry THF under 
nitrogen atmosphere. After complete addition, the reaction mixture was reflux ed for 3 h 

1 5 when TLC of the reaction mixture indicated complete conversion. After cooling to room 
temperature, 400 mL of methanol was added to destroy excess sodium hydride. The 
reaction mixture was poured into ice-cold water and extracted with ethyl acetate. The 
organic portions were combined, washed with brine and dried over MgSC>4. After 
filtration, the solvents were evaporated under reduced pressure. The crude product thus 

20 obtained was purified by silica gel column chromatography (ethyl acetate: hexanes 1 :9) to 
obtain (+)-(3i£>3-ethyl-3,4-dihydrcH7^ as 
a yellow crystalline solid. Yield 71 g (40%). [a] D = + 56.6 (CHCI3, c 7.8); *H NMR 
(CDCI3) 5 7.80 (1H, dd, J = 2.56, 8.98), 7.71 (1H, d, J = 2.57), 6.72 (1H, d, J - 9.07), 4.34 
(1H, dd, J = 1.44, 11.02), 4.12 (1H, m), 4.06 (1H, dd, J = 2.12, 11.04), 3.79(1H, m), 3.37 

25 (1H, m), 1.68 (2H, m), 1.00 (3H, t, J = 7.54). 13 C NMR: ppm 142.6, 139.1, 138.6, 126.1, 
118.6, 112.6, 110.8, 64.9, 58.9, 50.6, 22.5 and 10.3. 

(3i?y3-Ethvl-3,4-dihydro^-q^^ 
benzoxazine (Structure 26 of Scheme V. where R 3 . R 4 . R 5 . R 7 , R 8 = H. R 6 = Bt R 13 = 
CH 2 CF fr Rb 5 i-bntvl) : A solution of 35 g (0.121 mole) 7-nitrobenzoxazine in 700 mL of 

30 ethyl acetate containing 3.5 g of 10% palladium on carbon was hydrogenated under 

ambient pressure. The reaction mixture was stirred for 12 h at room temperature. When 

TLC of the reaction mixture indicated complete conversion, 14.2 g (0.18 mol) of pyridine 
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was added to the solution. After stirring for an hour, 17.4 g of trimethylacetyl chloride was 
added dropwise to the reaction mixture and it was stirred for another 2 hours until TLC 
indicated the complete conversion. The reaction mixture was quenched with ice and the 
organic layers were washed with sodium bicarbonate solution, 0.5 N HC1 and brine. The 
5 crude product thus obtained was subject to silica gel column chromatography (ethyl 
acetate: hexanes 1:9) to afford the desired (35)-3-ethyl-3,4-dihydro-4-(2^,2- 
trifluoroethyl)-7^trim as a white solid. Yield 35 g 

(84%). [a] D = -24.0 (CHC1 3 , c 1.5); ! H NMR (CDC1 3 ) 8 7.12 (1H, b), 7.04 (1H, d, J = 
2.45), 6.97 (1H, dd, J = 2.46, 6.2), 6.69 (1H, d, J = 8.66), 4.20 (1H, dd, J = 1.78, 10.77), 

10 3.96 (1H, dd, J = 2.22, 10.68), 3.81 (1H, m), 3.68 (1H, m), 3.14 (1H, m), 1.57(2H, m), 
1.29 (6H, s), 0.95(3H, t, J - 7.48). 13 C NMR: ppm 176.5, 144.3, 130.4, 129.7, 1 15.0, 
114.3, 109.8, 65.0, 59.1, 53.8, 39.6, 27.9, 22.7,10.7. 

f3Jgy(->3-Ethvl-3.4-dihv^^ 
(trimethvlacetamido)-2//-l,4-bCT2x>xazine (Structure 27 of Scheme V. where R 3 . R 4 , R 5 . 

15 R 7 . R 8 ■ H. R 6 = Et R 13 = CEkCR. R b « /-butyls A solution of 35 g (0.102 mol) of (3R)- 
3^3thyl-3,4Kiihydro^-(2,2,2-^ 

was dissolved in 800 mL of dry ether under nitrogen atmosphere. The solution was then 
cooled to -30°C and 150 mL (1.7M in pentane, 0.255 mol) of w-BuIi was added dropwise. 
The reaction mixture was stirred at -30°C for one hour before it was allowed to warm to - 

20 8°C. The temperature of the reaction mixture was then maintained at -8°C to -5°C for 5 
hours after which it was cooled down to -30°C. 57.9 g of ethyl trifluoroacetate (0.408 
mol) was then added to the reaction mixture and the solution was allowed to warm up to 
room temperature overnight. The reaction mixture was poured in to aqueous ammonium 
chloride and extracted with ether. The organic portions were combined, washed with 

25 brine, dried over MgSC>4 and evaporated under reduced pressure. The crude product thus 
obtained was purified by silica gel column chromatography (ethyl acetate: hexanes 1 : 9) to 
provide 25 g (56%) of (3i0-(-)-3-ethyl-3,4-dmy^ 
trifluoroethyl)-7^trimethylacetamido>2i/- 1 ,4-benzoxazine. 



30 7-ftrimethvlacetamidoV2Zf>1.4^e^oxazine (Structure 28 of Scheme V, where R 3 . R 4 . 
R s , R 7 . R 8 = H.R 6 = EL R 13 = CHoCF,. R b = f-butvP : A 1-L round bottom flask was 
charged with 25 g (57 mmol) of (3£)-(-)-3-ethyl-3,4-dihyd^ 



(3JgV8-r2-fl<:arbethoxvprcro-lK^^ 




WO 02/068427 PCT/IB02/00538 



1rifluoroethyl)-7^tiimethylacetamido>^^ 23.8 g (68.4 mmol) of 

(caibethoxymethylene)-triphenyl phosphorane and 500 mL of toluene. The solution was 
heated to reflux for 4-5 hours until TLC indicated that the starting material was gone. The 
toluene was evaporated and 500 mL of ether/hexane (1:1) was added to the crude product. 
5 The solution was then cooled down to -5°C for several hours and filtered. The filtrate was 
concentrated under reduced pressure and subject to silica gel column (ethyl acetate : 
hexane, 1: 4 ) to afford 28.5 g (93%) (3i?)-8-[2-(l-carbethoxypro^ 
dihycko-4-(2,2;2-trifluoroethyl)^ as a brown 

oil. [a] D = -24.4 (CHC1 3 , c 20.1); *H NMR (CDC1 3 ) 8 8.83 (1H, b), 7.67 (1H, d, J = 

10 9.01), 6.94 (1H, d, J = 8.99), 4.30 (1H, dd, J = 1.64, 10.80), 4.05 (1H, dd, J = 2.38, 10.82), 
3.92 (1H, m), 3.69 (1H, m), 3.24 (1H, m), 1 .59 (2H, m), 1.27 (6H, s), 0.96 (3H, t, J = 
7.38). 13 C NMR: ppm 186.4, 177.4, 144.3, 129.9, 129.4, 129.3, 126.6, 123.8, 121.0, 120.3, 
119.7, 117.4, 116.4, 114.6, 113.5, 111.7, 65.6, 58.6, 52.7, 39.9, 27.7, 22.8, 10.4. 
(3i?)-3-Ethvl-23A7-tetrahvdre^ 

15 ri.41oxazinor23-/1quinoline-8~one (Compound 110, Structure 29 of Scheme V, where R\ 
R 3 . R 4 , R 5 . R 7 . R 8 = ER 2 = trifluoromethyl, R 6 = Et R 13 = CH ? CF^ : 36 g (70.6 mmol) of 
(3iO-8-[2-(l -carbethoxyprop-1 ~enyl)]-3-ethyl-3,4-dihydro^(2,2^trifluoroethyl>7- 
(trimethylacetamido)-2 u ^l,4^enzoxazine was dissolved in 761 mL of acetic acid and 
507 mL of concentrated hydrochloric acid. The solution was heated to reflux for 12 hours 

20 until TLC indicated the complete conversion of the starting material. The reaction mixture 
was then allowed to cool to room temperature. The reaction was neutralized with cold 
aqueous NaOH solution to pH 6-7 and extracted with EtOAc. The combined organic 
solution was evaporated and purified by silica gel column. (Ethyl acetate: hexane 1:1) 
chromatography and subsequent recrystallization from methanol to obtain 23 g of 

25 Compound 110 as a yellow solid. Yield: 86%. [a] D =-^2.0 (EtOH, c 63.5); *H NMR 
(CDCI3) 8 12.9 (1H, b), 7.15 (1H, s), 7.13 (1H, d, J = 8.9), 7.05 (1H, d, J = 8.96), 4.37 
(1H, d, J= 10.76), 3.97 (1H, dd, J = 2.04, 10.7), 3.84 (1H, m), 3.74 (1H, m), 3.23 (1H, m), 
1.58 (2H, m), 0.97 (3H, t, J = 7.52). I3 C NMR: ppm 162.2, 139.5, 137.8, 133.9, 127.8, 
125.2, 123.7, 121.9, 121.0, 109.7, 106.5, 64.2, 58.4, 55.1, 22.9, 10.3. 
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EXAMPLE 42 

(:B-23.4.7-Tetrahvdro 

ri.41oxazinor23-flquinolin-8-one (Compound 141. Structure 29 of Scheme V. where R 1 . 
R 3 . R 4 , R 5 . R 7 , R 8 s H, R 2 « R 6 = trifluoromethvl. R 13 = -CH ? CFv> 
5 2-f2>2,2-TiAfluoroethvnaniino-5-nitrophenol (Structure 30 of Scheme VI. where 

R 7 . R 8 = H. R 13 = CH?CFgV . To a solution of 2-amino-5-nitrophenol (250 mg, 1.62 mmol) 
in 3 mL of trifluoroacetic acid stirred at 0°C, was added sodium borohydride (pellets, 375 
mg, 9.91 mmol). The orange solution was allowed to slowly warm to rt and stirred for 12 
h. The solution was diluted with 50 mL of water and cooled to 0°C. Solid potassium 
10 carbonate was then slowly added until the pH reached 7. The solution was extracted with 
ethyl acetate (2 x 100 mL) and the combined organic layers were washed with brine (25 
mL), dried with anhydrous magnesium sulfate, filtered and concentrated to give an orange 
solid. Flash chromatography (7:3 hexanes:EtOAc) afforded 0.32 g (83%) of 2-(2 ! 2,2- 
trifluoroethyl)amino-5-iiitrophenol, a yellow solid. ! H NMR (400 MHz, acetone-d<$) 9.48 
15 (broad s, 1H), 7.79 (dd, 1H, J= 9.1, 2.4), 7.67 (d, 1H, J= 2.4), 6.96 (d, 1H, /= 8.8), 6.20 
(broad s, 1H), 4.26-4.18 (m, 2H). 

(db)-3,4-Dihydro-3-h^ 
1.4-benzoxazine (Structure 24 of Scheme VI. where R 3 . R 4 . R 7 . R 8 = H. R 5 = OH. R 6 = 
trifluoromethvL R 13 = CELCFyl : To solution of 2<trifluoroethyl)amino-5-nitrophenol 
(100 mg, 0.45 mmol) and potassium carbonate (250 mg, 1.81 mmol) in 0.5 mL of dry 
dimethyformainide pre-heated to 65-75°C was added l-bromo~3,3,3-trifluoroacetone 
(0.28 mL, 2.70 mmol) via a syringe pump over 2 h. The crimson solution was then 
allowed to stir for 2-3 hours at 65-75°C, then the solution was allowed to cool to room 
temperature, extracted with ethyl acetate (2 x 50 mL) and washed with brine (25 mL). 
The organic layer was dried with anhydrous magnesium sulfate, filtered and concentrated 
under reduced pressure to give a brown oil. The crude oil was purified via flash 
chromatography (4:1 hexanes:EtOAc) to afford 97 mg (63%) of (±>3,4-dihydro-3- 
hydroxy-7-nitro-4-(2,2£-trifluoro^ 1 ,4-benzoxazine. *H 

NMR (400 MHz, CDC1 3 ) d 7.89 (dd, 1H, 7- 7.8,2.5), 7.80 (d, 1H, J= 2.5), 6.94 (d, 1H, J 
- 9.1), 4.71 (d, 1H, 11.5), 4.51-4.63 (s, 1H), 4.08-4.12 (m, 1H), 4.00-4.06 (m, 2H). 
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(±)-3 1 4-Dihvdm-7-Ditro^(2,2.2-trifluoroethvlV3-f trifluoromethvn-2//"- 1 .4- 
benzoxazine (Structure 24 of Scheme YL where R 3 , R 4 . R 5 . R 7 , R 8 = EL R 6 - 
trifluoromethvL R 13 = CHkCFV* : To a solution of (±)-3,4-dihydro-3~liydroxy--7--nitro-4- 
(2,2,2-trifluoroethyl)-3-(trifluoro^ (0.10 g, 0.29 mmol) in 3 mL 

of trichloroacetic acid and then sodium cyanoborohydride (3.0 g, 47.4 mmol) was slowly 
added via an solid addition funnel under nitrogen at 0°C over the course of 30 minutes the 
reaction was allowed to warm to rt and stirred for 12 hours. The reaction mixture was 
then diluted with water and cooled to 0°C. Solid potassium carbonate was then added 
slowly to pH 7. The solution was extracted with ethyl acetate (2 x 100 mL) and the 
combined organic layers were washed with brine (50 mL), dried over magnesium sulfate, 
filtered and evaporated under reduced pressure to give an oil. The oil was purified via 
flash chromatography (7:3 hexanes:EtOAc) to afford 51 mg (52%) of (±>3,4-dihydro-7- 
mtro-4~(2,2,2-trifluoroethyl>3-^ J H NMR (400 

MHz, CDC1 3 ) d 7.87 (dd, 1H, J= 9.1, 2.8), 7.81 (d, 1H, J= 2.5), 6.92 (d, 1H, /= 9.1), 
4.73 (d, 1H,J= 12.1), 4.48-4.39 (m, 1H), 4.13-4.06 (m, 2H), 3.99-3.88 (m, 1H). 

(±V7-Amino-3.4-dihvdro^ 
benzoxazine (Structure 25 of Scheme V, where R 3 . R 4 . R 5 . R 7 . R 8 = H. R 6 = 
trifluoromethvL R 13 = CH 2 CIM : To a solution of (±)-3,4-dihydro-7-nitro-4-(2,2,2- 
trifluoroethyl>-3-(trifluoromethyl)-2i^l,4-benzoxazine (100 mg, 0.30 mmol) in 1.5 mL 
ethyl acetate was added 10% Pd-C (42 mg). The reaction mixture was then purged with 
nitrogen and then purged with hydrogen. A hydrogen balloon was then inserted through a 
septum into the reaction mixture and allowed to stir for 3 hours at room temperature. The 
solution was then filtered through a pad of celite and rinsed with ethyl acetate. The 
solvent was evaporated under reduced pressure to give a crude brown oil which was 
purified via flash chromatography (2:1 hexanesrEtOAc) to afford 85 mg (93%) 
amino-3 A<hhydro-4-(2,2,2-^ ,4-benzoxazine. *H 

NMR (400 MHz, CDCI3) 6.68 (d, 1H, J= 8.4), 6.32-6.28 (m, 2H), 4.56 (dd, 1H, J= 12.0, 
0.96), 4.16-4.00 (m, 2H), 3.84-3.69 (m, 2H), 3.60-3.32 (m, 2H). 

fj=V3.4-DihvdTO-4-f2.2q-trifluoroetfavlV3-(trifl 
(trimethvlacetaimdoV2j^l.4-benzox a^ne (Struc ture 26 of Scheme V. where R 3 . R 4 . R 5 . 
BL R 8 r H. R 6 = trifluoromethvL R 13 = CH.CFV R b = *-hutv1V To a solution of (±>7- 
amino-3,4-dihydro-4-(2,2,2-trifl^^ 
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mg, 0.47 mmol) in 5 mL EtOAc was added trimethylacetyl chloride (0.085 mL, 0.70 
mmol) and anhydrous pyridine (0.056 mL, 0.70 mmol). The solution was allowed to stir 
at it for 12 h. The solution was then washed sequentially with saturated sodium bisulfate 
(2 x 10 mL), copper sulfate (10 mL) and brine (10 mL). The organic phase was dried with 
5 anhydrous magnesium sulfate, filtered and the solvent was evaporated under reduced 
pressure to yield an oil. The oil was purified via flash chromatography (7:3 
hexanes:EtOAc) to afford 160 mg (89%) of (±)-3,4^ihydro-4-(2,2,2-trifluo 
(trifluoromethyl)-7~(trime^ *H NMR (CDCI3, 400 

MHz) d 1.25 (s, 9H), 3.78 (sext, J = 8.0 Hz, 1H), 3.88 (m, 1H), 4.02 (m, 1H), 4.22 (sext. J 

10 = 8.3 Hz, 1H), 4.59 (d, J = 11.6 Hz, 1H), 6.77 (d, J = 8.8 Hz, 1H), 7.05 (dd, J = 2.4 Hz, 8.8 
Hz, 1H), 7.11 (d, J = 2.44 Hz, 1H), 7.15 (s, 1H). 

(±V3,4-D&vdro-8-ftrifluoroace^^ 
(trimethvlacetamidoV2iJ-1.4-benzoxazine ( Structure 27 of Scheme V. where R 3 , R 4 , R 5 » 
R 7 , R 8 = H, R 2 , R 6 = trifluoromethvL R 13 = CH 2 CF^ R b = r-butyH : To a solution of (±>7- 

15 (2,2-dimethylpropionamido>3,4-dihycto 

1,4-benzoxazine (200 mg, 0.52 mmol) in 3 mL of dry diethyl ether at -30°C was added t- 
butyllithium (1.7M/ pentane, 0.80 mL, 1.35 mmol) was added dropwise over of 30 min 
and then stiired at ~10°C. The deep yellow solution was allowed to stir at -10°C for 5-6 
hours and then recooled to -30°C and trifluoroethyl acetate (0.1 86 mL, 1.56 mmol) was 

20 slowly added. The reaction was allowed to gradually warm to room temperature over the 
course of 12 hours. The reaction was quenched with saturated ammonium chloride (2 mL) 
and extracted with ethyl acetate (2x10 mL). The combined organic layers were washed 
with brine (5 mL), dried over anhydrous magnesium sulfate, filtered and evaporated under 
reduced pressure to give a brown oil. The substrate was purified via flash chromatography 

25 (4: 1 hexanes:EtOAc) to afford 40 mg (1 5 %) of (±)-3,4-dihydro-8-(triflu^ 

(2,2,2-trifluoroethyl)-3-(trifluorometh^ ,4-benzoxazine. *H 

NMR (400 MHz, CDCI3) d 8.92 (s, 1H), 7.81 (d, 1H),.7.06 (d, 1H), 4.68 (d, 1H, J= 12), 
4.22-4.38 (m, 1H), 4.05-4.12 (m, 1H), 3.93-4.20 (m, 1H), 3.78-3.91 (m, 1H), 1.28 (s, 9H). 
(±Vg-r2-(l-CaAethoxvpro^^ 

30 (trifluoromethvlV7-(ti^ethvlacetamidoV2/f-l,4-benzoxazine (Structure 28 of Scheme V, 
where R 1 . R 3 . R 4 . R 5 . R 7 . R 8 = H. R 2 R 6 = trifluoromethvl. R 13 = OBbGPu R b ~ t-butvV) : A 
solution of (±)-3,4-dihydro-8-(trifluoroace1yl^ 
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7<tTimethylacetamido)-2if-l,4-benzoxazine (40 mg, 0.08 mmol) and 
(caiboxymethylene)triphenyl phosphorane (35 mg, 0.10 mmol) in 1 mL of dry toluene was 
heated at reflux for 5 h, whereupon the solvent was removed under reduced pressure to 
afford an oil. Flash chromatography (7:3 hexanesrEtOAc) afforded 18 mg (40%) of (±>8- 
5 [2-(l^arbethoxyprop-l-enyl)]-3,4-dihydro 

(trimethylacetanudo)-2^^ J H NMR (400 MHz, CDC1 3 ) d 7.61 (d, 1H), 

7.22 (s, 1H), 6.92 (d, 1H), 6.30 (s, 1H), 4.62-4.71 (m, 1H), 4.25-4.34 (m, 1H), 4.05-4.10 
(m, 1H), 3.92-4.05 (m, 1H), 3.79-3.91 (m, 1H), 1.38 (t, 3H), 1.29 (s, 9H), 1.23 (q, 2H). 
(±V23A7-Tetrahvdro-4-Q.2.2-rt^^ 
10 fl.41oxazinof23-/lquinolin-8-one fCompound 141, Structure 29 of Scheme V. where R 1 . 
R 3 . R 4 , R 5 > R 7 . R 8 = H, R 2 — trifluoromethvL R 6 ~ trifluoromethvL R 13 = -CH Z CF^ : A 
solution of (±)-8-[2-(l-carbethoxyprop-l-enyl)]^ 

(trffluoromethyl)-7-(trimeth^^ (18 mg, 0.030 mmol) in 

0.33 mL of acetic acid and 0.20 mL of concentrated hydrochloric acid was heated at reflux 

1 5 for 12 h. Ethyl acetate (1 0 mL) was added and the solution was neutralized with 6 N 

sodium hydroxide until the pH reached 7. The mixture was extracted with ethyl acetate (2 
x 5 mL) and the combined organic layers were dried with anhydrous magnesium sulfate, 
filtered and evaporated under reduced pressure to give a greenish-brown oil. The crude 
product was purified via flash chromatography (1:1 hexanes EtOAc) to afford 6 mg (42%) 

20 of Compound 141, a yellow solid, f H NMR (400 MHz, CDC13) 51 1 A (bioad s, 1H), 7.2 1 
(d, J - 9.2, 1H), 7. 16 (s, 1H), 7.00 (d, J « 9.2, 1H), 4.78 (d, AB, J = 9.0, 1H), 4.29-4.38 (m, 
1H), 4.05-4.1 1 (m, 1H), 3.90-4.05 (m, 1H), 3.83-3.93 (m, 1H). 



90 




WO 02/068427 



PCT/IB02/00538 



EXAMPLE 43 



(-V23A7-Teti^vdro-4^2^ 
f L41oxazinor23-/1quinolin-8-one (Compound 142, Structure (-V29 of Scheme V. where 
R\ R 3 . R 4 . R 6 , R 7 . R 8 = H. R 2 = trifluoromethvl R 5 = trifluoromethvL R 13 = -CH?CFV1 and 
5 (+V23A7-Tetrahvdro^(2,2^-^ 

f U41oxazinor23-/1quinolin-8-OTie (Compound 143, Structure (+V29 of Scheme V. where 
R\ R 3 , K\ R 5 , R 7 . R 8 = HL R 2 = trifluoromethvl R 6 « trifluoromethvL R 13 = -CH Z CFV> 
Compound 141 (3 mg) was dissolved in hexanesrisopropanol was separated by chiral 
HPLC on a preparative Chiralpak AS column (20 x 250 mm) on a Beckman Gold HPLC 
10 with 14% ethanol:hexanes at a rate of 6.0 mL/min, to afford 1.2 mg each of Compound 
142 and Compound 143. Data for Compound 142: HPLC (Chiralpak AS prep, 20 x 250 
mm, 14% EtOH/hexanes, 6 mL/min) fa 22.5 min; [a]r> = -20 (c = 0. 1 1 , EtOH). Data for 
Compound 143: HPLC (Chiralpak AS prep, 20 x 250 mm, 14% EtOH/hexanes, 6 
mL/min) / R 28.6 min; [ct] D = +15 (c = 0.12, EtOH). 

15 EXAMPLE 44 

6fcV23.4.7-Tetrahvdro^^ 
f L41oxazinor23-/1quinolin-8-one (Compound 144, Structure 9 of Scheme IL where R 1 . 
R 3 . R 4 . R 5 . = H R 2 = trifluoromethvl. R 6 = 2.2q-trifluoroethvn 



20 isopropoxv^^triiluoromethvl)qiiinoline (Structure 7 of Scheme II. where R 1 , R 3 . R 4 . R 5 . 
= R R 2 = trifluoromethvL R 6 = 2,2^-trifluoroethvl) : This compound was prepared 
according to General Method 1 (EXAMPLE 1) from 6-bromo-5-hydroxy-2-isopropoxy-4- 
(trifluoromethyi)quinoline (0.086 g, 0.24 mmol), (±)-2-JV^^utoxycarbonylamino-4,4,4- 
trifluoro-l-butanol (0.12 g, 0.49 mmol), triphenylphosphine (0.13 g, 0.49 mmol), DIAD 

25 (0. 1 mL, 0.49 mmol) and 7^-methylmorpholine (0.09 mL) in THF (4 mL) to afford 0.061 g 
(43%) of (±)-6-bromo-5-[(2^brt 

isopropoxy^-(trifluoromethyl)quinoline as a tan solid. *H NMR (500 MHz, CDCfe) 
6 7.81 (d, J= 8.8, 1H), 7.58 (d, J= 9.3, 1H), 7.31 (s, 1H), 5.53 (m, 1H), 5.00 (bm, 1H), 
4.41 (bm, 1H), 4.10 (bm, 2H), 2.74 (bm, 2H), 1.46 (bs, 9H), 1.42 (s, 3H), 1.41 (s, 3H). 



(^V6-Bromo~5-r(2 , -r>butoxvcarbonvlamino)-(4\4\4 , -trifluoroVl , -butoxvV2> 
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(±y3.4-Dfovdro-84sopropoxv^ 
f l,4]oxazino[2,3-/lquinoline (Structure 8 of Scheme EL where R 1 . R 3 . R 4 . R s , = HLR 2 = 
trifluoromethvL R 6 = 2 % 2.2-trifluoroethvr) : This compound was prepared according to 
General Method 2 (EXAMPLE 1) from (±)-^-bromo-5~[(2 r -/-butoxycarbonylamino)- 
5 (4%4\4'-trifluoro)~r-butoxy]-2^ (0.061 g, 0. 1 1 

mmol) in CH 2 C1 2 (2 mL) and TFA (2 mL) to afford 0.038 g (75%) of (±y6-bTomo-5-[(2'- 
ammo-(4^4%4'-trifluoro)-r-butoxy] J H NMR 

(500 MHz, CDC1 3 ) 6 7.81 (d, J= 93, 1H), 7.58 (d, J= 8.8, 1H), 7.32 (s, 1H), 5.53 (m, 
1H), 3.91 (m, 2H), 3.85 (m, 1H), 2.57 (m, 1H), 2.24 (m, 1H), 1.65 (bs, 2H), 1.42 (d, J= 

10 2.0, 3H), 1.41 (d, J= 1.5, 3H). This material (0.038g, 0.08 mmol) was carried on 

according to General Method 3 (EXAMPLE 1) by treatment with Pd 2 (dba)3 (1 .5 mg), 
BINAP (2 mg) and *-BuONa (1 1 mg, 0.12 mmol) in toluene (1 mL) heated at reflux to 
afford 0.025 g (79%) of (db)-3,4-dihydro-84sopropoxy-3-(2,2^-trifluon>ethyl)-10- 
(trifluon>methyl)-2£/-[l ,4]oxazino[2,3-/]quinoline 5 a yellow solid. *H NMR (500 MHz, 

15 CDCI3) 5 7.41 (d, J= 8.9, 1H), 7.20 (s, 1H), 7.04 (d, J= 8.9, 1H), 5.48 (m, 1H), 4.30 (dd, 
J = 10.7, 3.1, 1H), 4.11 (m, 2H), 3.95 (m, 1H), 2.41 (m, 2H), 1.39 (s, 3H), 1.38 (s, 3H). 

feV23A7-Tetrahvdro-3-(2J2,2-tri^ 
ri,41oxazmor2.3-flqumolin-8-one (Compound 144. Structure 9 of Scheme H, where R 1 . 
R 3 , R 4 » R 5 , = H, R 2 = trifhioromethyL R 6 = 2.2.2-trifluoroethvn : Compound 144 was 

20 prepared according to General Method 4 (EXAMPLE 1) from (±)~3-ethyl-3,4-dihydro-8- 
isopropoxy-3^2^,24rifluoroethyl)-10-(trifluoro^ 

(8 mg, 0.02 mmol) in cone. HC1 (1 mL) in AcOH (1 mL) heated at 90°C to afford 
Compound 144, a yellow solid. ! H NMR (500 MHz, CDCI3) 81 1 .91 (bs, 1H), 7.14 (s, 
1H), 6.94 (s, 2H), 4.31 (dd, J= 10.7, 2.4, 1H), 4.08 (m, 1H), 4.05 (bs, 1H), 3.92 (m, 1H), 
25 2.38 (m, 2H). 
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EXAMPLE 45 

(±V23.4.7-Teti^vdro^-methvl-3-f2.2.2-tTifluoroethYlV10-ftrifluorom 
fl.41oxazmor2.3-/1qmnolin-8-one (Compound 145. Structure 11 of Scheme IL where R 1 . 
R 3 . R 4 . R 5 , R 7 . R g = H. R 2 = trifluoromethvl. R 6 = 2JZ s 2-trifluoroethvl, R 13 = CHV) 



(trifluoromethvlV^j-r-f 1 .41oxazmor2,3-/1quinoline (Structure 10 of Scheme n. where R 1 . 
R 3 . R 4 . R s . R 7 . R 8 = H. R 2 = trifluoromethvl. R 6 = 2.2.2-trifluoroethvl. R 13 = CHjV This 
compound was prepared by General Method 5 (EXAMPLE 1) from (±)-3,4-dihydro-8- 
isopTopoxy-3-(2,2,2-trifhioroemyl>10-(trifluorom 
1 0 (0.025 g, 0.06 mmol), paraformaldehyde (0.02 g, 0.6 mmol) and NaCNBH 3 (0.04 g, 0.6 
mmol) in 2 mL glacial acetic acid to afford 0.017 g (65%) of (±)-3-ethyl-3,4-dihydro-8- 
isopropoxy-4-memyl-3-(2,2,2-trifluoroemyl)-10-(t^^ 

/Iquinoline, of sufficient purity as to be used directly in the next reaction. 'H NMR (500 

MHz, CDC1 3 ) 7.48 (d, J= 8.8, 1H), 7.22 (4 9.3, 1H), 7.21 (s, 1H), 5.49 (m, 1H), 4.37 
15 (d, y= 10.7, 1H), 4.08 (d, J= 10.7, 1H), 3.68, (m, 1H), 3.05 (s, 3H), 2.40 (m, 2H), 1 .39 (d, 

J= 6.3, 3H), 1.38 (d, J= 6.3, 3H). 

(±V23.4.7-Tetrahvdro-4-mefovl-3-(2^^ 

f 1.41oxazinor2.3-/lauinolin-8-one (Compound 145. Structure 11 of Scheme EL where R 1 . 

R 3 . R 4 . R 5 . R 7 . R 8 = H. R 3 = trifluoromethvl. R 6 = 2^.2-trifluoroethvl. R 13 = CH^ : 
20 Compound 145 was prepared according to General Method 4 (EXAMPLE 1) from (±>- 

3,4-dmydro^-isopropoxy-4-mefoyl-3-(2,2,2-t^ 

[l,4]oxazmo[2,3^qumoline (0.017 g, 0.04 mmol) in cone. HC1 (1.5 mL) in AcOH (1.5 
mL) heated at 90°C to afford Compound 145, a yellow solid. *H NMR (500 MHz, CDCI3) 
5 12.52 (bs, 1H), 7.16 (s, 1H), 7.06 (d, 7= 9.3, 1H), 7.04 (d, J= 9.3, 1H), 4.38 (dd, J= 
25 1 1 .23, 2.0, 1H), 4. 1 1 (d, J= 5.4, 1H), 3.67 (m, 1H), 3.00 (s, 3H), 2.38 (m, 2H). 



5 



(^-S.^Dmvdro-S-isopropoxv^-methvl-S-a^^-trifluoroethv^-lO- 
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EXAMPLE 46 

(±)^Ethvl-23A7-tetr^ 
rL41oxazinor2 J-flquinolin-8-one (Compound 146, Structure 11 of Scheme EL where R\ 
R\ R 4 . R 5 , R 7 . R 8 = KL R 2 = trifluoromethvL R 6 = 2^-frifluoroethvL R 13 = Efl 
5 (*V4-BthYl-3.4-Dihvdro-8^ 

(trifluoromethvIV2/f>rL41oxazinor2 3-/1auinoline (Structure 10 of Scheme EL where R 1 . 
R 3 , R 4 , R 5 , R 7 , R 8 « H. R 2 = trifluoromethvL R 6 = 2.2^trifluoroethvL R 13 = EQ : This 
compound was prepared by General Method 5 (EXAMPLE 1) from (±)-3 5 4-dihydro-8- 
isopropoxy-3-(2,2,2-trifluoroethyl)- 1 0^trifluoromethyl)-2//41 > 4]oxazino[2,3 : /]quinoline 

10 (0.019 g, 0.05 mmol) and NaBHU(0.5 pellets, >0.5 mmol) in 2 mL glacial acetic acid to 
afford (±)-4-ethyl-3 Adihydro-8-isopropoxy-3-(2,2,2-trifliioroethyl>l O^trifluoromethyl)- 
2H-[l ,4]oxazino[2,3 : /]quinoline > of sufficient purity as to be used directly in the next 
reaction. 

(±)-3-EthYl-23A7-Tetrahvdro-3^ 

15 r L41oxazinor2.3-/1qumolin-8-one (Compound 146. Structure 11 of Scheme EL where R 1 . 
R 3 . R 4 . R 5 . R 7 , R 8 = H. R 2 = trifluoromethvL R 6 = 2.2J2-trifluoroethvl. R 13 = Eft: 
Compound 146 was prepared according to General Method 4 (EXAMPLE 1) from (±)-4- 
ethyl-3,4-dihydro-84sopropoxy-3-^ 

[l,4]oxazino[2,3-/|quinoline in cone. HC1 (2.5 mL) in AcOH (2.5 mL) heated at 90°C to 
20 afford Compound 146, a yellow solid. *H NMR (500 MHz, CDC1 3 ) 8 1 1 .97 (bs, 1H), 7. 15 
(s, IH), 7.06 (d, /= 9.3, 1H), 7.01 (d, J= 8.8, 1H), 4.38 (dd, J= 1.0, 10.7, IH), 3.88 (d, J 
= 11.2, 1H), 3.71 (m, 1H), 3.47 (m, IH), 3.25 (m, 1H), 2.41 (m, 1H), 2.28 (m, IH), 1.22 (t, 
J=7.3,3H). 
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EXAMPLE 47 

(±V23A7-Tetrahvdro-3.^^ 
f L41oxazinor23-/lquinolin-8-ope (Compound 147, Structure 11 of Scheme IL where R\ 
R 3 , R 4 . R 5 . R 7 . R 8 = H. R 2 = trifluoromethvL R 6 = 2.2.2-trifluoroethvL R 13 = 2.2,2- 
5 trifluoroethvO 

(±V3.4-Dihvdre-8-isopropoxv-3.4^^ 
2iy-ri,41oxazinor23-/1quinoline (Structure 10 of Scheme BL where R\ R 3 . R\ R* =H, R 2 
= trifluoromethvh R 6 = 2.2.2-trifluoroethvl. R 13 2,2,2-trifhioroethvlV . This compound 
was prepared by General Method 5 (EXAMPLE 1) from (±)-3,4-dihydix)-8-isopropoxy- 
10 3Abis(2,2;2-trifluoroethyl>10<^ (0.02 g, 

0.05 mmol) and NaBEU (0.5 pellets, >0.5 mmol) in 4 mL trifluoroacetic acid to afford 
0.02 g (83%) of (±)-3,4-dihydro-84sopropoxy^ 

(trifluoromethyl)-2//-[l,4]oxa2ano[2,3^quinoline, of sufficient purity as to be used 

directly in the next reaction. 
15 (±V2.3.4.7-Tetrahvdro-3^ 

ri,41oxazinor2 1 3-^qiiino1in -8-one (Compound 147, Structure 11 of Scheme II. where R 1 . 

R 3 . R 4 . R 5 , - H. R 2 = trifluoromethvL R 6 = 2.2,2-trifluoroethvL R 13 = 2.2JZ-trifluoroethvn : 

Compound 147 was prepared according to General Method 4 (EXAMPLE 1) from (±)- 

3,4-dihydro-8-isopropoxy-4-mefo^ 
20 [l,4]oxazino[2,3-/]quinoline (0.02 g, 0.04 mmol) in cone. HC1 (2 mL) in AcOH (2 mL) 

heated at 90°C to afford 12 mg (67%) of Compound 147, a yellow solid. *H NMR (500 

MHz, CDC1 3 ) 12.57 (bs, 1H), 7.18 (s, 1H), 7.17 (d, J= 8.8, 1H), 7.08 (d, J= 8.8, 1H), 4.44 

(dd, 10.7, 1.0, 1H), 4.06 (m, 1H), 3.96 (m, 1H), 3.79 (m, 1H), 3.73 (m, 1H), 2.38 (m, 

2H). 
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EXAMPLE 48 



(-V23A7-Tetrahvcto^ 
rh41oxazinor23-/1guinolin-8-one (Compound 148. Structure 11 of Scheme EL where R 1 . 
R\ R 4 , R 5 , = H, R 2 = trifluoromethvL R 6 = 2.2,2-trifluoroethyj. R 13 = 2,2,2-trifluoroethvl\ 
5 and (+V23,4,7-TetrahvdiD-3.4-bisf2.2^trifluoroethvlVl 0-(trifluoromethvlV 8//- 

fL41oxazinor23-flquinolin-8-one (Compound 149, Structure 11 of Scheme EL where R 1 . 
R 3 . R 4 . R 5 . = H. R 2 = trifluoioniethvL R 6 ~ 2J2J2-trif3uoroethvh R 13 = 2^,2-trifluoroethvn 

Compound 147 (12 mg) was dissolved in hexanesrethanol was separated by chiral 
HPLC on a preparative Chirapak AS column (20 x 250 mm) on a Beckman Gold HPLC 
10 with 86% hexanesrethanol at a rate of 7.0 mL/min, to afford 6 mg each of Compound 148 
and Compound 149. Data for Compound 148: HPLC (Chirapak AS prep, 14% 
EtOH/hexanes, 7 mL/min) t K 25.6; [ot] D =-35.9 (c = 0.30, EtOH). Data for Compound 
149: HPLC (Chiralpak AS prep, 20 x 250 mm, 14% EtOH/hexanes, 6 mL/min) * R 64.1 
min; [a] D = +34.6 (c = 0.31, EtOH). 

15 EXAMPLE 49 

(±V4-CvcloOTopvlmethv^ 
(trifluoromethvl)-8//-ri.41oxazinor2,3-/1quinolin-8-one (Compound 150. Structure 11 of 
Scheme II, where K\ R 3 , R 4 . R 5 , - H. R 2 = trifluoromethvL R 6 = ZZ2-trifluoroethvh R 13 
= cyclopropylmethyl) 

20 Compound 150 was prepared by General Method 5 (EXAMPLE 1) Compound 144 

(0.02 g, 0.06 mmol), cyclopropylmethylcaiboxaldehyde (0.05 mL, 0.6 mmol) and 
NaCNBH 3 (0.036 g, 0.6 mmol) in 1 mL glacial acetic acid and 3mL methanol to afford 
Compound 150. J H NMR (500 MHz, CDCI3) 12.55 (bs, 1H), 7.20 (s, 1H), 7.17 (d, J= 
8.6, 1H), 7.05 (d, J= 9.2, 1H), 4.41 (dd, J- 10.7, 1.2, 1H), 4.01 (d, /= 9.2, 1H), 3.89 (m, 

25 1H), 3.35 (dd, J= 15.0, 6.1, 1H), 3.04 (dd, 7= 14.7, 6.7, 1H), 2.34 (m, 2H), 1.04 (m, 1H), 
6.61 (m, 2H), 0.25 (m, 2H). 
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EXAMPLE SO 

Oigy4-Cvclopropvlmethv^^^ 
FL41oxazinor23-/lquinolin-8-one (Compound 151. Structure 11 of Scheme EL where R 1 . 
R 3 , R 4 , R 5 . = EL R 2 = trifluoromethvL R 6 = ethyl, R 13 = cvclopropylmethvn 



(0.015 g, 0.05 mmol), cyclopropylmethylcaiboxaldehyde (0.05 mL, 0.5 mmol) and 
NaCNBH 3 (0.032 g, 0.5 mmol) in 1 mL glacial acetic acid and 3 mL methanol to afford 
Compound 151. *H NMR (500 MHz, CDC1 3 ) 8 12.23 (bs, 1H), 7.15 (d, J= 8.9, 1H), 7.13 
(s, 1H), 6.98 (d, J= 8.9, 1H), 4.33 (dd, J= 10.4, 1.8, 1H), 3.96 (6d 9 J= 10.4, 2.4, 1H), 
10 3.37 (dd, J= 14.6, 5.8, 1H), 3.34 (m, 1H), 3.00 (dd, J= 15.0, 7.0, 1H), 1.55 (m, 2H), 1.03 
(m, 1H), 0.97 (t, J = 7.6, 3H), 0.57 (m, 2H), 0.23 (m, 2H). 

EXAMPLE 51 

Gigy^(2-CMoroethvl>23A7-te^ 
f L41oxazinor23-/1quinolin-8-one (Compound 152. Structure 11 of Scheme EL where R 1 . 
15 R 3 . R 4 . R 5 . = H. R 2 = trifluoromethvl R 6 = isopropvL R 13 = 2-chloroethvn 

Compound 152 was prepared according to General Method 5 (EXAMPLE 2) from 
(3/?)-3,4-dihydrcK8-isopropoxy~3-isopropyM 

/Iquinoline (16 mg, 0.05 mmol) andNaBH4 pellets (>10 equiv) in 0.5 g chloroacetic acid 
to afford 1 1 mg (58%) of (3i?)^-(2-cMoroethyl)-3,4-dihycho-8-isopropoxy-3-isopropyl- 

20 I0<1rifluoromethyl>2ff-[l,4]oxazino[2,3-/]quinoline. This material (11 mg, 0.03 mmol) 
was carried on according to General Method 4 (EXAMPLE 1) by treatment with 4 mL of 
1:1 acetic acidrconcentrated HC1 (0.02M) heated at 90°C for 4 h to afford Compound 152. 
*H NMR (500 MHz, CDCI3) 12.06 (bs, 1H), 7.13 (s, 1H), 7.12 (d, J= 8.8, 1H), 6.98 (d, J 
- 8.8, 1H), 4.53 (dd, /= 10.7, 1.5, 1H), 3.88 (dd, J= 10.7, 2.4, 1H), 3.82 (m, 1H), 3.71 

25 (m, 1H), 3.63 (m, 1H), 3.49 (m, 1H), 2.93 (m, 1H), 1.82 (m, 1H), 0.99 (d, J= 10.3, 3H), 
0.98 (d, .7=10.3, 3H). 



Compound 151 was prepared by General Method 5 (EXAMPLE 1) Compound 107 
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EXAMPLE 52 

(db)-23,4,7-Tetrahvdr^ 
ri,41oxazino[23-/1qiiinolin-8"One (Compound 153. Structure 11 of Scheme EL where RV, 
R 4 . R 5 . R 6 . = H. R 2 = trifluoromethvL R 3 = Me. R 13 = CH,CF^ 



(trifluoromethvl)quinoline (Structure 7 of Scheme II. where R 1 . R 4 . R 5 . R 6 . = H, R 2 = 
trifluoromethvL R 3 = Me) : The compound was prepared according to General Method 1 
(EXAMPLE 1) from 6-bromo-5-hydroxy-2-isopropoxy-4^trifl (0.1 
g, 0.3 mmol), (±)-l -JV-t-butoxycarbonyl-2-propanol (80 mg, 0.5 mmol), 

10 triphenylphosphine (120 mg, 0.5 mmol) and diisopropyl azodicarboxylate (0.09 ml, 

0.5 mmol) in 0.12 mL JV-methylmorpholine in 3 mL dry THF to afford 145 mg (63%) of 
(db>6-bromo-5-[(r-^butoxycarbonylamino)-2-propoxy]-2-isopropoxy-4- 
(trifluoromethyl)quinoline after flash chromatography (4:1 hexanes/EtOAc). *H NMR 
(500 MHz, CDC1 3 ) 8 7.76 (d, J= 9.3, 1H), 7.51 (d, /= 8.8, 1H), 7.27 (s, 1H), 5.53 (m, 

15 1H), 5.12 (m, 2H), 3.57 (m, 1H), 3.28 (m, 1H), 1.46 (s, 9H), 1.43 (d,y= 8.3, 3H), 1.42 (d, 
J= 8.3, 3H), 0.92 (d, 6.3, 3H). 

(±)-6-Bromo~5-(r-amino-2 t -DropoxvV2-isopro^ 
This compound was prepared according to General Method 2 (EXAMPLE 1) from (±>-6- 
bromo-5-[(3 ~/-butoxyrarbonylamino)-2 , -butoxy] -2-isopropoxy-4- 

20 (trifluoromethyl)quinoline (91 mg, 0.2 mmol) in 2 mL CH 2 C1 2 and 2 mL TFA to afford 86 
mg (100%) of (±)-6~bromo-5-(l , -amino-2 l --propoxy)-2-isopropoxy-4- 
(trifluoromethyl)quinoline. *H NMR (500 MHz, CDC1 3 ) 8 7.77 (d, J= 8.8, 1H), 7.53 (d, J 
= 8.8, 1H), 7.27 (s, 1H), 5.52 (m, 1H), 5.21 (m, 1H), 3.20 (m, 2H), 1.42 (d, J= 10.3, 3H), 
1.41 (d, /= 10.3, 3H), 0.93 (d, J= 6.3, 3H). 

25 fcV3,4-Dihvdro-8-isopropoxv-2-^ 

flquinoline (Structure 8 of Scheme II. where R 1 , R 4 . R 5 . R 6 . = H. R 2 = trifluoromethvL R 3 
= Me) : This compound was prepared according to General Method 3 (EXAMPLE 1) from 
(±>6-bromo-5^r-ammo-2-propo (86 mg, 

0.2 mmol), (±)-2,2 , -bis(diphenylphosphino>l,r-binaphthyl (5 mg), Pd 2 (dba) 3 (4 mg), 

30 sodium /-butoxide (28 mg, 0.3 mmol) to afford 9 mg (14%) of (±)-3,4-dihydro-8- 
isopropoxy-2 -methyl- 1 0- (trifluoromethyl)-2//-[ 1 ,4]oxazino[2,3-/]quinoline, after 



5 



(^^Bromo-S-rfr^-butoxvcarbonvlamino^-y-propoxvl^-isopmpoxY^ 



98 





WO 02/068427 



PCT7IB02/00538 



purification by flash chromatography (4:1 hexanesrEtOAc). *H NMR (500 MHz, CDC1 3 ) 
5 7.35 (d, J= 8.8, 1H), 7.18 (s, 1H), 7.04 (d 9 J = 8.8, 1H), 5.48 (m, 1H), 4.23 (m, 1H), 3.82 
(m, 1H), 3.47 (dd, 1 1 .7, 2.4, 1H), 3.22 (dd, J = 1 1.2, 8.3, 1H), 1.44 (d, 6.3, 3H), 
1.39 (d, J= 6.3, 3H), 138 (d, /= 6.3, 3H). 



(trifluoromethvlV2j^rK41oxazanor23-/lcminoline (Structure 10 of Scheme n. where R 1 , 
R 4 . R 5 . R 6 . = H. R 2 = trifluoromethvL R 3 = Me, R 13 = CH^CF^ : This compound was 
prepared according to General Method 6 (EXAMPLE 3) from (±)-3,4-dihydro-8- 
isopropoxy-2-me1hyl-l0-(trifluoromefo^ (9 mg, 0.03 

10 mmol) and NaBBU pellets (>10 equiv) in 1 mL trifluoroacetic acid to afford 8 mg (73%) of 
(±>3,4-dihydix>-84sopropoxy-2-^ 
/Iquinoline, which was carried on without purification. 

(±V23;4.7-Tetrahvdro-2-methv^ 
f L41oxazmor23-flquinolin-8-one (Compound 153. Structure 11 of Scheme EL where R 1 . 

15 K\ R\ R 6 . =RR 2 = trifluoromethvL R 3 = Me. R 13 ~ CH?CF0 : 

Compound 153 was prepared by General Method 4 (EXAMPLE 1) from (±)-3,4- 
dihydro-8 4sopropoxy-2-methyl- 1 0-(t^ 

(8 mg, 0.02 mmol) in 4 mL of a 1:1 acetic acidrconcentrated HC1 heated at 90°C for 4 h to 
afford Compound 153. *H NMR (500 MHz, CDCI3) 1 1.68 (bs, 1H), 7.14 (s, 1H), 7.08 (d, 
20 J= 8.8, 1H), 6.94 (d, 7= 9.3, 1H), 4.24 (m, 1H), 3.88 (m, 1H), 3.78 (m, 1H), 3.44 (dd, 7- 
11.7, 2.4, 1H), 3.29 (dd,/= 11.7, 8.8, 1H), 1.45 (d, J=6.3, 3H). 



(3ifi-3-Ethvl-4^2-hv^^ 
ftrifluoromethvlV8^ri,4Toxazinor23>^qumolin-8-one (Compound 154. Structure 11 of 
25 Scheme IL where R 1 . R 3 » R 4 . R 5 . R 7 ; R 8 = H.R 2 = trifluoromethvL R 6 = isopropvL R 13 = 
2-hvdroxv-2-met3ivlt>ropvl^ 

(3i?V3-Ethvl-4^2-methvl-2-pro^ 
(trifluoromethvlV2if-[l ,41oxazinor23-/1quinoline : This compound was prepared by 
treatment of (3 J2)-3-ethyl-3 ,4-dihydro-8-isopropoxy- 1 0-(trifluoromethyl)-2H- 
30 [l,4]oxazino[2,3^quinoline (20 mg, 0.059 mmol), 2-methallyl bromide (40 mg, 0.30 
mmol) and KaC0 3 (41 mg, 0.30 mmol) in 1 mL DMF heated at 50 °C for 16 h. The 



(±V3,4-I^vdro-8-isopropoxv>2-methvl^(2,2a-trifluomethvlV10- 
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reaction was treated with an additional 2-methallyl bromide (60 mg) and was heated 
overnight at 50 °C. The mixture was extracted with ethyl acetate (2 x 25 mL), and the 
combined organic layers were washed with water (25 mL), brine (25 mL), dried over 
MgS0 4 , filtered, and concentrated afford 20 mg (87 %) of (3i?>-3-ethyl-4-(2-methyl-2- 
5 propenyl)-3,4-dihydro-8-isopropoxy- 1 0-(trifluoromethy])-2i/-[ 1 ,4]oxazino[2,3-/)qumoline 
after flash chromatography (9:1 hexanes:EtOAc). *H NMR (400 MHz, CDC1 3 ) 5 7.39 (d, 
J= 9.0, 1H), 7.18 (s, 1H), 7.12 (d, J= 9.0, 1H), 5.47 (septet, J= 6.2, 1H), 4.91 (broad s, 
2H), 4.33 (dd, J= 10.7, 2.1, 1H), 3.96 (dd, J= 10.7, 2.6, 1H), 3.85 (d, AB, J= 17.1, 1H), 
3.80 (d, AB, 7= 17.1, 1H), 3.20-3.26 (m, 1H), 1.79 (s, 3H), 1.58-1.68 (m, 2H), 1.38 (d, J= 

10 6.2, 3H), 1.37 (d, /= 6.2, 3H), 0.96 (t, 7.4, 3H). 
(3J?>3-Ethvl^2-hvdroxv-2-^ 
(trifluoromethvlV8g-rL41oxa^ fCompound 154. Structure 11 of 

Scheme II, where R\ R 3 . R 4 , R 5 , = H. R 2 = trifluoremethyl, R 6 = isopropvl. R 13 ~ 2- 
hvdroxv-2-methvlpropvn : This compound was prepared by General Method 4 

15 (EXAMPLE 1) with some modifications. A solution of (3i?)-3-ethyl-4-(2-methyl-2- 
propemyl)-3,4^ihydro-8-isopropo^ 

(1 1 mg, 0.028 mmol) was heated in 1 mL concentrated HC1 at 75 °C and aiforded 3 mg 
(30%) of Compound 154 after sequential column chromatography (9:1 CH 2 Cl 2 :MeOH) 
and preparative HPLC (ODS semi-prep column, 20 x 250 mm, 65% MeOH/water, 3 
20 mL/min). ! H NMR (400 MHz, CDCI3) 8 11.4 (broad s, 1H), 7.26 (d, J=8.9, lH),7.10(s, 
1H), 6.86 (d, /= 8.9, 1H), 4.40 (d, 10.3, 1H), 4.06 (broad d, J= 10.3, 1H), 3.29 (d, AB, 
J= 15.0, 1H), 3.20-3.30 (m, 1H), 3.10 (d 9 AB, J= 15.0, 1H), 1.99 (s, 1H), 1.33 (s, 3H), 
1.30 (s, 3H), 0.97 (t, J= 7.4, 3H). 

EXAMPLE 54 

25 (3jgV23A7-Tetrahvdra^^ 

8Jy>|~1.41oxazinor23--/lquinolin>-8-one (Compound 155. Structure 17 of Scheme III, where 

R\ R 3 . R\ R 5 , R 7 . R 8 = H. R 2 - trifluoromethvl. R 6 = isobutvL R 13 = GH ? CT0 

(2JgV2-(2-Fluoro-4-nitrophenvnamino-4-methvl-l-pentanol (Structure 21 of 

Scheme V. where R 3 . R 4 . R 5 . R 5 . R 7 R 8 = H. R 6 = isobutvn : This compound was 
30 prepared according to the procedure described in EXAMPLE 41 (Structure 21 of Scheme 

V) from 3,4-difluoronitrobenzene (8.73 g, 54.9 mmol), i?-2-amino-4-methyl- 1 -pentanol 
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(5.00 g, 42.7 mmol) in EtOH heated at reflux for 16 h to afford 6.0 g (55%) of (2«>2-(2- 
fluoro-4-nitrophenyl)amino-^metiiyl-l-pentanol, a yellow solid, after flash 
chromatography (gradient elution, hexanes:EtOAc 9:1 to 1:1). Data for (2i?)-2-(2-fluoro- 
4-nitrophenyl)amino-4-methyl-l-pentanol: Rf 0.3 (3:1 hexanes.EtOAc); ^ NMR (400 
5 MHz, CDC1 3 ) 5 8.01-7.97 (m, 1H), 7.90 (dd, 1H, J= 1 1.7, 2.7), 6.74 (dd, 1H, J= 8.6, 
8.6), 4.62-4.57 (m, 1H), 3.82-3.74 (m, 1H), 3.75-3.62 (m, 2H), 1.77-1.65 (m, 1H), 1.61- 
1.45 (m, 2H), 0.99 (d, 3H, J= 6.6), 0.93 (d, 3H, 7= 6.6). 

(4jtV3-(2-Fluoro-4-mtroph^ 
(Structure 22 of Scheme V. where R 3 , R 4 . R 5 , R 7 , R 8 ~ H. R 6 = isobutvl, R A = 

1 0 trifluoromethvl) : This compound was prepared according to the procedure described in 
EXAMPLE 41 (Structure 22 of Scheme V) from (2i2)-2-(2-fluoro-4-nitrophenyl)amino-4- 
methyl-l-pentanol (6.0 g, 23 mmol) trifluoroacetaldehyde ethyl hemiacetal (30.4 g, 21 1 
mmol) and jp-toluenesulfonic acid (0.020 g, 0.10 mmol) in 250 mL benzene to afford 5.15 
g (65%) of (4J?)-3-(2-fluoro-4-mtrophenyl)^ Data 

1 5 for (4^)-3-(2-fluoro-4-nitrophenyl)-4-isobutyl-2-tiifluoromethyloxazoU as a mixture 

of diastereomers: R f 0.8 (3:1 hexanes:EtOAc); *H NMR (400 MHz, CDC1 3 ) 6 8.03-7.94 

(m, 2H), 6.96-6.88 (m, 1H), 5.81 (q, 1H, minor diast, J= 4.7), 5.69 (q, 1H, major diast., J 
= 4.7), 4.45-4.40 (m, 1H, minor diast.), 4.36-4.28 (m, 1H, major diast.), 4.1 1-4.01 (m, 2H), 
1.82-1.74 (m, 1H), 1.66-1.52 (m, 2H), 1.02 (d, 3H, major diast., J= 6.4), 0.99-0.95 (m, 

20 3H), 0.91 (d, 3H, minor diast., J= 6.6). 

f2igV2-f2-Fluoro-4-nitro(2,2^-trifluoroethvl)anilino]-4-m^ 
(Structure 23 of Scheme V. where R 3 . R 4 . R s . R 7 , R 8 = H, R 6 = isobutvl. R 13 = CH 2 CFv> : 
To a solution of (4i?)-3-(2-fluoro-4-nitrophenyl)-4-isobutyl-2-trifluorometh^ 
(4.8 g, 14.3 mmol) and Et 3 SiH (21 .6 g, 186 mmol) in 60 mL chloroform was added 

25 BF 3 OEt 2 (14.2, 60 mmol, added in portions) The reaction was heated at reflux for 1 d 
After cooling, the reaction was poured in water (200 mL) and extracted with chloroform 
(3 x 1 50 mL). The organic layers were combined, washed sequentially with water (200 
mL) and brine (200 mL), dried (MgS0 4 ), filtered, and concentrated under reduced 
pressure to a brown oil. Flash chromatography (gradient elution, hexanes:ethyl acetate 

30 95:5 to 3:1) afforded 2.1 g (44%) of (2i?)-2-[2-fluoTO-4-nitro(2A2-tiifluoroethyl)anilino]- 
4-methyl-l-pentanol, an orange oil. Data for (2i?)-2-[2-fluoro-4-mtro(2,2,2- 
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trifluoroethyl)anilino]-4-methyl-l-pentanol: Rf 0.8 (3:1 hexanesrEtOAc); J H NMR (400 

MHz, CDCI3) 8 7.98 (dd, 1H, J= 9.3, 2.4), 7.94 (dd, 1H, J= 12.9, 2.5), 7.40 (dd, 1H, J= 
8.7, 8.7), 4.21-4.10 (m, 1H), 3.89-3.78 (m, 1H), 3.79-3.65 (m, 3H), 1.96-1.89 (m, 1H), 
1.67-1.54 (m, 1H), 1.55-1.44 (m, 1H), 1.32-1.22 (m , 1H), 0.91 (d, 3H, J= 6.6), 0.77 (d, 
5 3^7=6.6). 

(3J?y3.4-Dihvdro-3-isobutvl-7-m^ 
(Structure 24 of Scheme V. where R 3 . R 4 . R 5 . R 7 . R 8 = H. R 6 - isobntvL R 13 = CH?CF^ : 
This compound was prepared according to the procedure described in EXAMPLE 41 
(Structure 24 of Scheme V) from (2uR)-2-[2-fluoro-4-mtro(2^-trifluoroethyl)arnlino]-4- 
10 methyl- 1-pentanol (1 .95 g, 5.76 mmoV) in 30 mL THF and NaH (1.4 g, 35 mmol) in 25 

mL THF heated at reflux for 1 hr to afford 0.87 g (50%) of (3/?)-3,4-dihydro-3-isobutyl-7- 
nitTO-4-(2,2,2-trifhioroethyl>2H-l ,4-benzoxazine, a yellow oil. Data for (3i?>3,4- 

dmydro-3-isobutyl-7-nitro-4-(2,2 > 2-ti^ Rf 0.6 (3:1 

hexanes:EtOAc); *H NMR (400 MHz, CDC1 3 ) 5 7.79 (dd, 1H, J= 9.1, 2.7), 7.71 (d, 1H, J 
15 = 2.5), 6.72 (d, 1H, J= 9.1), 4.30 (dd, 1H, ABx, J= 1 1.0, 1.5), 4.19-4.06 (m, 1H), 4.06- 
4.01 (m, 1H), 3.82-3.73 (m, 1H), 3.53-3.47 (m, 1H), 1.71-1.61 (m, 2H), 1.38-1.29 (m, 1H), 
0.99 (d, 3H, 7= 6.5), 0.96 (d, 3H, J= 6.5). 

(3j?V7-Ammo-3.4-dfovdro-3-isobut^ 
(Structure 16 of Scheme m. where R 3 . R 4 . R 5 . R 7 . R 8 = H. R 6 = isobutvl. R 13 = CH?CF ? V 
20 This compound was prepared by treatment of (3J?>-3,4-dihydro-3-isobutyl-7-nitro-4- 

(2,2,2-trmuoroethyl)-2 J r7-l,4-benzoxazine (0.22 g, 0.69 mmol) and 10%Pd/C (0.075 g) in 
5 mL ethyl acetate under an H2 atmosphere for 16 h. The mixture was filtered through 
Celite and concentrated to an oil. Flash chromatography (3:1 hexanes:ethyl acetate) 
afforded 0.13 g (65%) of (3J?)-7-ammo-3,4-dmydro-3-isoburyl-4-trifluoroethyl-2/f-L 
25 benzoxazine. Data for (3i?)-7-amino-3,4-djhydYo-3-isobutyl-4-trifluoroemyl-2H-l,4- 

benzoxazine: Rf 0.3 (3:1 hexanes:EtOAc); *H NMR (400 MHz, CDC1 3 ) 6 6.63 (d, 1H, J 

= 8.5), 6.27 (dd, 1H, J= 8.5, 2.6), 6.23 (d, 1H, J= 2.5), 4.10 (dd, 1H, ABx, J= 10.6, 1.8), 

3.97 (dd, 1H, ABx, /= 10.6, 2.3), 3.70-3.51 (m, 2H), 3.38 (broad s, 2H), 3.19-3.13 (m, 

1H), 1.75-1.63 (m, 1H), 1.47-1.25 (m, 2H), 0.93 (d, 3H, J= 6.6), 0.89 (d, 3H,J= 6.6). 

30 (3i?y23.4.7-Tetrahvdro-3-isobutvU 

8if-fl.41oxazinor2.3-r1quinolin-8-one (Compound 155. Structure 17 of Scheme HJ. where 
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R 1 , R 3 , R\ R 5 . R 7 , R 8 = H. R 2 = trifluoromethvl R 6 = isobutvl R 13 = CH,CFA and (2RY 
1 ,23,6-tetrahvdro-2-isobutvl-l -(2,2^-trifluoroethvlV9>ftrifluoromethvlV7i?> 
rL41oxazinor3^-je1guinolin-7-one (Structure 18 of Scheme III, where R\ R 3 . R 4 . R 5 . R 7 = 
H. R 2 = trifluoromethvL R 6 g isobutvL R 13 = CH^CFO : This compound was prepared by 
5 treatment of (3£)-7-amino-3,4-dihydro-3-isobu1yM^ 

(0.13 g, 0.45 mmol) and ethyl-4,4,4-trifluoroacetoacetate (0.25 g, 1.4 mmol) in 6 mL 
toluene heated at reflux for 3h, followed by removal of solvent and treatment with 3 mL 
concentrated H2SO4 heated to 95 °C for 1 h. The mixture was poured into water (100 mL), 
neutralized with 6N NaOH, and extracted with chloroform (3 x 50 mL). The combined 

1 0 organic layers were washed with brine, dried over MgS0 4 , filtered, and concentrated. The 
baseline impurities and were removed and partial purification achieved by flash 
chromatography (95:5 CH 2 Cl 2 :MeOH). Further purification by HPLC (Kromasil, 0.5" 
semi-prep column, 70% MeOH/water at 3 mL/min) afforded 5.0 mg (3%) of Compound 
155, and recrystallization of the other impure fractions (ethyl acetaterhexanes) afforded 17 

1 5 mg (9%) of (2R> 1 >2,3,6-tetrahydro-2-isobutyl- 1 -(2,2,2-trifluoroethyl)-9-(trifluoromethyl> 
7/^[l,4]oxazino[3^-g]quinolin-7-one, the regioisomer of Compound 155. Data for 
Compound 155: 3 H NMR (500 MHz, CDCI3) 8 12.0-12.4 (v broad s, 1H), 7.15 (s, 1H), 
7.13 (d, J= 9.0, 1H), 7.01 (d, J= 9.0, 1H), 4.34 (d, J~ 11, 1H), 3.99 (broad d, J= 10, 1H), 
3.75-3.85 (m, 1H), 3.65-3.75 (m, 1H), 3.35-3.40 (m, 1H), 1.70-1.80 (m, 1H), 1.40-1.50 

20 (m, 1H), 1.30-1.40 (m, 1H), 0.95 (d, J= 6.5, 3H), 0.93 (d, J- 7.0, 3H). 



A. Steroid Receptor Activity 

Utilizing the "cis-trans" or "co-transfection" assay described by Evans et aL, 
25 Science, 240:889-95 (May 13, 1 988), the disclosure of which is incorporated by reference 
herein, the compounds of the present invention were tested and found to have strong, 
specific activity as agonists, partial agonists and antagonists of AR. This assay is 
described in further detail in U.S. Patent Nos. 4,981,784 and 5,071,773, the disclosures of 
which are incorporated herein by reference. 
30 The co-transfection assay provides a method for identifying functional agonists 

and partial agonists that mimic, or antagonists that inhibit, the effect of native hormones 
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and quantifying their activity for responsive IR proteins. In this regard, the co-transfection 
assay mimics an in vivo system in the laboratory. Importantly, activity in the co- 
transfection assay correlates very well with known in vivo activity, such that the co- 
transfection assay functions as a qualitative and quantitative predictor of a tested 
5 compounds in vivo pharmacology. See. e.g., T. Berger et al. 41 /. Steroid Biochem. 
Molec. BioL 773 (1992), the disclosure of which is herein incorporated by reference. 

In the co-transfection assay, a cloned cDNA for an IR (e.g., human PR, AR or GR) 
under the control of a constitutive promoter {e.g., the SV 40 promoter) is introduced by 
transfection (a procedure to induce cells to take up foreign genes) into a background cell 

10 substantially devoid of endogenous ERjs, This introduced gene directs the recipient cells to 
make the IR protein of interest. A second gene is also introduced (co-transfected) into the 
same cells in conjunction with the IR gene. This second gene, comprising the cDNA for a 
reporter protein, such as firefly luciferase (LUC), controlled by an appropriate hormone 
responsive promoter containing a hormone response element (HRE). This reporter 

1 5 plasmid functions as a reporter for the transcription-modulating activity of the target IR. 
Thus, the reporter acts as a surrogate for the products (mRNA then protein) normally 
expressed by a gene under control of the target receptor and its native hormone. 

The co-transfection assay can detect small molecule agonists or antagonists of 
target IRs. Exposing the transfected cells to an agonist ligand compound increases 

20 reporter activity in the transfected cells. This activity can be conveniently measured, e.g., 
by increasing luciferase production, which reflects compound-dependent, IR-mediated 
increases in reporter transcription. A partial agonist's activity can be detected in a manner 
similar to that of the full agonist, except that the maximum measured activity, e.g., 
luciferase production, is less than that of an agonist standard. For example, for AR, a 

25 partial agonist can be detected by measuring increased luciferase production, but the 
maximum effect at high concentration is less than the maximum effect for 
dihydrotestosterone. To detect antagonists, the co-transfection assay is carried out in the 
presence of a constant concentration of an agonist to the target IR (e.g., progesterone for 
PR) known to induce a defined reporter signal. Increasing concentrations of a suspected 

30 antagonist will decrease the reporter signal (e.g., luciferase production). The co- 
transfection assay is therefore useful to detect both agonists and antagonists of specific 
IRs. Furthermore, it determines not only whether a compound interacts with a particular 

104 




WO 02/068427 PCT/IBO 2/00538 



IR, but whether this interaction mimics (agonizes) or blocks (antagonizes) the effects of 
the native regulatory molecules on target gene expression, as well as the specificity and 
strength of this interaction. 

The activity of selected steroid receptor modulator compounds of the present 
5 invention were evaluated utilizing the co-transfection assay and in standard IR binding 
assays, according to the following illustrative Examples. 

B. Co-transfection assay 

CV-1 cells (African green monkey kidney fibroblasts) were cultured in the 
10 presence of DuIbecco r s Modified Eagle Medium (DMEM) supplemented with 1 0% 

charcoal resin-stripped fetal bovine serum (CH-FBS) then transferred to 96-well microtiter 

plates one day prior to transfection. 

To determine AR agonist and antagonist activity of the compounds of the present 

invention, the CV -1 cells were transiently transfected by calcium phosphate 
1 5 coprecipitation according to the procedure of Berger et at, 41 J. Steroid Biochem. Mol 

BioL, 733 (1992) with the following plasmids: pRShAR (5 ng/well), MTV-LUC reporter 

(100 ng/well), pRS-6-Gal (50 ng/well) and filler DNA (pGEM; 45 ng/well). The receptor 

plasmid, pRShAR, contains the human AR under constitutive control of the SV-40 

promoter, as more fully described in J.A. Simental et al., 'Transcriptional activation and 
20 nuclear targeting signals of the human androgen receptor'*, 266 J. Biol Client., 510 (1991). 

The reporter plasmid, MTV-LUC, contains the cDNA for firefly luciferase (LUC) 

under control of the mouse mammary tumor virus (MTV) long terminal repeat, a 

conditional promoter containing an androgen response element. See e.g., Berger et al. 

supra . In addition, pRS-6-Gal, coding for constitutive expression of E. coli 8- 
25 galactosidase (B-Gal), was included as an internal control for evaluation of transfection 

efficiency and compound toxicity. 

Six hours after transfection, media was removed and the cells were washed with 

phosphate-buffered saline (PBS). Media containing reference compounds (i.e. 

progesterone as a PR agonist, mif(^ristone((lip,17p)-ll-^ 
30 hydroxy-17-(l -propynyl)estra-4,9-dien-3-one: RU486; Roussel Uclaf) as a PR antagonist; 

dihydrotestosterone (DHT; Sigma Chemical) as an AR agonist and 2-OH-flutamide (the 
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active metabolite of 2-methyl-7\^[4-mtro-3^trifluoro^ 

Schering-Plough) as an AR antagonist; estradiol (Sigma) as an ER agonist and ICI 
164,384 (N-butyl-3J7niihydrox^ 

undecanamide; ICI Americas) as an ER antagonist; dexamethasone (Sigma) as a GR 
5 agonist and RU486 as a GR antagonist; and aldosterone (Sigma) as a MR agonist and 
spironolactone ((7-a-[acetylthio]-17-a-hydroxy-3-oxopregn^-ene-21-cajix>xylic acid y- 
lactone (Sigma) as an MR antagonist; and/or the modulator compounds of the present 
invention in concentrations ranging from 10*12 to 10~5 M were added to the cells. Three 
to four replicates were used for each sample. Transfections and subsequent procedures 
1 0 were performed on a Biomek 1000 automated laboratory work station. 

After 40 hours, the cells were washed with PBS, lysed with a Triton X-l 00-based 
buffer and assayed for LUC and 6-Gal activities using a luminometer or 
spectrophotometer, respectively. For each replicate, the normalized response (NR) was 
calculated as: 

1 5 LUC response/B-Gal rate 

where B-Gal rate = B-Gal/6-Gal incubation time. 
The mean and standard error of the mean (SEM) of the NR were calculated. Data 
were plotted as the response of the compound compared to the reference compounds over 
the range of the dose-response curve. For agonist experiments, the effective concentration 

20 that produced 50% of the maximum response (EC50) was quantified. Agonist efficacy 
was a function (%) of LUC expression relative to the maximum LUC production by the 
reference agonist for PR, AR, ER, GR or MR Antagonist activity was determined by 
testing the amount of LUC expression in the presence of a fixed amount of DHT as an AR 
agonist and progesterone as a PR agonist at the EC50 concentration. The concentration of 

25 a test compound that inhibited 50% of LUC expression induced by the reference agonist 
was quantified (IC50)- In addition, the efficacy of antagonists was determined as a 
function (%) of maximal inhibition. 
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Table 1 : Agonist, partial agonist, antagonist and binding activity of androgen receptor 
modulator compounds of present invention and the reference agonist 
compound, dihydrotestosterone (DHT), a known synthetic androgen, 
fluoxymesterone (Flu ox) and reference antagonist compounds, 2- 
hydroxyflutamide (Flut) and Casodex (Cas), on hAR in CV-1 cells. Efficacy 
(%) for AR agonist is determined by comparing activity (e.g. 9 luciferase 
production) of putative agonist to that of dihydrotestosterone (DHT). Efficacy 
(%) for AR antagonist is determined by the percentage amount by which the 
luciferase production is reduced (maximum concentration of antagonist) from 
the luciferase production of the standard (DHT). 



Cmpd 


AR A 
CV-1 


igonist 
Cells 


AR Antagonist 
CV-1 Cells 


No. 


Efficacy 
(%) 


Potency 
(nM) 


Efficacy 
(%) 


Potency 
(nM) 


101 


na 


1 na 


64 


72 


102 


na 


na 


1 32 


nd 


103 


37 


304 


24 


nd 


104 


73 


7 


na 


na 


106 


97 


228 


na 


na 


107 


17 


301 


56 


70 


109 


29 


411 


na 


na 


110 


89 


0.6 


na 


na 


114 


74 


53 


na 


na 


116 


na 


na 


79 


65 


117 


na 


na 


74 


8 


122 


76 


270 


na 


na 


124 


70 


2 


na 


na 


126 


78 


35 


na 


na 


128 


na 


na 


88 


50 


135 


72 


11 


na 


na 


136 


61 


34 


24 


nd 


138 


na 


na 


90 


613 












DHT 


100 


6 


na 


na 


Fluox 


120 


2.8 


na 


na 


Flat 


na 


na 


83 


25 


Cas 


na 


na 


81 


201 



nM for the binding assay) 
nd = not determined 
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Table 2: Overall agonist and antagonist potency of selected androgen receptor 

modulator compounds of present invention and the reference agonist and 
antagonist compounds shown in Table 1 on PR, AR, ER, GR and MR. 





PR Potency 


AR-wt 
Potency 


ER Potency 


OK 
Potency 


MR 
Potency 


No. 


A 

Agon 


An tag 

fnivn 
inmj 


Agon 
inivij 


Antag 


Agon 
(nivij 


Antag 
\nJYL) 


Antag 


Antag 
inivi) 




na 


3900 


na 


72 


na 


na 


na 


na 


! 103 


na 


3150 


304 


nd 


na 


na 


na 


na 


110 


na 


1 520 


0.6 


na 


na 


na 


1510 


1270 


! 114 


na 


700 


53 


na 


na 


na 


5900 


na 


124 


na 


360 


2 


na 


na 


na 


2400 


na 


135 


na 


481 


11 


na 


na 


na 


2500 


na 




















Fluox 


1210 


224 


2.8 


na 


na 


na 


263 


193 


t Prog 


4 


na 


1300 


na 


na 


na 


na 


nt 


RU486 


u na 


0.1 


na 


12 


na 


1500 


0.7 


1100 


DHT 


na 


1800 


6 


na 


1700 


na i 


na 


nt 


Flut 


na 


1900 


na 


26 


na 


na 


na 


na 


Estr 


nt 


nt 


na 


na 


7 


na 


na 


nt 


ICI164 


na 


na 


na 


na 


na 


160 


na 


na 


Spir 


nt 


268 


nt 


nt 


na 


na 


2000 


25 



na = not active (ie., efficacy of >20 and potency of > 10,000); nd = not determined, nt - not tested 



The present invention includes any combination of the various species and 
subgeneric groupings felling within the generic disclosure. This invention therefore 
includes the generic description of the invention with a proviso or negative limitation 
removing any subject matter from the genus, regardless of whether or not the excised 
material is specifically recited herein. 

While in accordance with the patent statutes, description of the various 
embodiments and processing conditions have been provided, the scope of the invention is 
not to be limited thereto or thereby. Modifications and alterations of the present invention 
will be apparent to those skilled in the art without departing from the scope and spirit of 
the present invention. 

Therefore, it will be appreciated that the scope of this invention is to be defined by 
the appended claims, rather than by the specific examples which have been presented by 
way of example. 
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We claim: 



1 . A compound having the formula: 



10 



15 



20 
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(IV) 

5 

wherein: 

R l is selected from the group of hydrogen, F, CI, Br, I, NOz, OR 9 , NR 10 R n , 
S(0)nR 9 , Ci - Q alkyl, C> - C 8 haloalkyl, Cj - C 8 heteroalkyl, C 3 - C 8 cycloalkyl, aryl, 
arylalkyl, heteroaryl, C z - C 8 alkynyl and C 2 - C 8 alkenyl, wherein the alkyl, haloalkyl, 
1 0 heteroalkyl, cycloalkyl, aryl, arylalkyl, heteroaryl, alkynyl and alkenyl groups may be 
optionally substituted; 

R 2 is selected from the group of hydrogen, F, CI, Br, I, CF 3 , CF 2 C1, CF 2 H, CFH 2 , 
CF 2 OR 9 , CH 2 OR 9 , OR 9 , S(0) n R 9 , NR ,0 R n , Ci - C 8 alkyl, Ci - C 8 haloalkyl, d - C 8 
heteroalkyl, C 3 - C 8 cycloalkyl, aryl, arylalkyl, heteroaryl, C 2 - C 8 alkynyl and C 2 - C 8 
1 5 alkenyl, wherein the alkyl, haloalkyl, heteroalkyl, cycloalkyl aryl, arylalkyl, heteroaryl, 
alkynyl and alkenyl groups may be optionally substituted; 

R 3 and R 4 each independently is selected from the group of hydrogen, OR 9 , 
S(0%R 9 9 NR 10 R U , C(Y)OR n , C(Y)NR l0 R n , C, - C 8 alkyl, C, - C 8 haloalkyl, C, - C 8 
heteroalkyl, C 3 - Cg cycloalkyl, aryl, arylalkyl, heteroaryl, C 2 - C 8 alkynyl and C 2 - C 8 
20 alkenyl, wherein the alkyl, haloalkyl, heteroalkyl, cycloalkyl, aryl, arylalkyl, heteroaryl, 
alkynyl and alkenyl groups may be optionally substituted; or 

R 3 and R 4 taken together form a three to eight membered saturated or unsaturated 
carbocyclic or heterocyclic ring; or 

R 3 and R 5 taken together form a three to eight membered saturated or unsaturated 
25 carbocyclic ring; or 

R 3 and R 6 taken together form a three to eight membered saturated or unsaturated 
carbocyclic ring; or 

R 3 and R 13 taken together form a three to eight membered saturated or unsaturated 
heterocyclic ring; 
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R 5 and R 6 each independently are selected from the group of hydrogen, CF 3 , 
CF 2 C1, CF 2 H, CFH 2 , Ci - C 8 alkyl, Ci - C 8 haloalkyl, C x - C 8 heteroalkyl, C 3 - C 8 
cycloalkyl, aryl, arylalkyl, heteroaryl, C 2 - C 8 alkynyl and C 2 - C 8 alkenyl, wherein the 
alkyl, haloalkyl, heteroalkyl, cycloalkyl, aryl, arylalkyl, heteroaryl, alkynyl and alkenyl 
5 groups may be optionally substituted; or 

R 5 and R 6 taken together form a three to eight membered saturated or unsaturated 
carbocyclic ring; or 

R 5 and R 13 taken together form a three to eight membered saturated or unsaturated 
heterocyclic ring; or 

10 R 6 and R 13 taken together form a three to eight membered saturated or unsaturated 

heterocyclic ring; 

R 7 is selected from the group of hydrogen, F, CI, Br, I, d - C 8 alkyl, Ci - C 8 
haloalkyl, Q - C 8 heteroalkyl, aryl, heteroaryl, OR 9 , SCO)^ 9 , NR 10 R n , C(Y)OR n and 
CQONR 10 R n , wherein the alkyl, haloalkyl, heteroalkyl, aryl and heteroaryl groups may be 
15 optionally substituted; 

R 8 is selected from the group of hydrogen, F, CI, Br, I, Q - C 8 alkyl, d - Cg 
haloalkyl, Ci - C 8 heteroalkyl, aryl, heteroaryl, OR 9 , S(0)„R 9 , NR ia R n , C(Y)OR n and 
C(Y)NR 10 R U , wherein the alkyl, haloalkyl, heteroalkyl, aryl and heteroaryl groups may be 
optionally substituted; 

20 R 9 is selected from the group of hydrogen, Ci - C 8 alkyl, Ci - C 8 haloalkyl, d - 

C 8 heteroalkyl, aryl, heteroaryl and arylalkyl, wherein the alkyl, haloalkyl, heteroalkyl, 
aryl, heteroaryl and arylalkyl groups maybe optionally substituted; 

R 10 is selected from the group of hydrogen, d - C 8 alkyl, Ci - C 8 haloalkyl, Ci - 
C 8 heteroalkyl, aryl, heteroaryl, arylalkyl, COzR 12 , C(0)R 12 , S0 2 R 12 and S(0)R 12 , wherein 

25 the alkyl, haloalkyl, heteroalkyl, aryl, heteroaryl and arylalkyl groups may be optionally 
substituted; 

R u and R 12 each independently is selected from the group of hydrogen, Ci - C 8 
alkyl, Ci - C 8 haloalkyl, Ci - C 8 heteroalkyl, aryl, heteroaryl and arylalkyl, wherein the 
alkyl, haloalkyl, heteroalkyl, aryl, heteroaryl and arylalkyl groups may be optionally 
30 substituted; 

R 13 is selected from the group of d - C 8 alkyl, Ci - C 8 haloalkyl, Ci - C 8 
heteroalkyl, C 2 - C 8 alkenyl, C 2 - C 8 alkynyl, C 3 - C 8 cycloalkyl, aryl, heteroaryl, 
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arylalkyl and heteroarylalkyl, wherein the alkyl, haloalkyl, heteroalkyl, alkenyl, alkynyl, 
cycloalkyl, aryl, heteroaryl, arylalkyl and heteroarylalkyl groups may be optionally 
substituted; 

R 16 is selected from the group of hydrogen, C\ - Cg alkyl, Ci — Cg haloalkyl, Ci - 
5 Cg heteroalkyl, COR 17 , C0 2 R 17 and CONR l2 R 17 , wherein the alkyl, haloalkyl and 
heteroalkyl groups maybe optionally substituted; 

R 17 is selected from the group of hydrogen, Ci - C 8 alkyl, Ci - Cg haloalkyl and Ci 
- Cg heteroalkyl, wherein the alkyl, haloalkyl and heteroalkyl groups may be optionally 
substituted; 

10 R 18 is selected from the group of hydrogen, F, Br, CI, I, CN, Q - C 8 alkyl, C\ - Cg 

haloalkyl, C, - C 8 heteroalkyl, OR 16 , NR 16 R 17 , SR 16 , CH 2 R 16 , COR 17 , CC^R 17 , 
CONR I6 R 17 , SOR 17 and S0 2 R 17 , wherein the alkyl, haloalkyl and heteroalkyl groups may 
be optionally substituted; 

R 19 is selected from the group of hydrogen, Ci - Cg alkyl, d - Cg haloalkyl, C x - 

15 C 8 heteroalkyl, C 2 - C 8 alkenyl, C 2 - Cg alkynyl, C 3 - Cg cycloalkyl, aryl, heteroaryl, 

arylalkyl and heteroarylalkyl, wherein the alkyl, haloalkyl, heteroalkyl, alkenyl, alkynyl, 
cycloalkyl, aryl, heteroaryl, arylalkyl and heteroarylalkyl groups may be optionally 
substituted; 

m is selected from the group of 0, 1 and 2; 

20 n is selected from the group of 0, 1 and 2; 

V is selected from the group of O and S; 

Wis selected from the group of O, S(0)n, NH, N{R 13 }, N{C(Y)R n } and 
N{S0 2 R 11 }; 

X and Z each independently is selected from the group of O, S(0) n , NH, N{R* 1 }, 
25 N{C(Y)R n }, N{S0 2 R 12 } andN{S(0)R 12 }; and 

Y is selected from the group of O, S, N{R 19 } and N{OR 19 } ; 
and pharmaceutically acceptable salts thereof 

2. A compound according to claim 1 , wherein R 1 is selected from the group of 
30 hydrogen, F, CI, OR 9 , NR 10 R n , S(0)„R 9 , C1-C4 alkyl, Ci - C 4 haloalkyl and C x - C 4 
heteroalkyl, wherein the alkyl, haloalkyl and heteroalkyl groups may be optionally 
substituted. 
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3. A compound according to claim 2, wherein R 1 is selected from the group of 
hydrogen, F, CI, Ci - C 4 alkyl, C x - C 4 haloalkyl and Ci - C 4 heteroalkyl, wherein the 
alkyl, haloalkyl and heteroalkyl groups may be optionally substituted. 

5 4. A compound according to claim 3, wherein R 1 is selected from the group of 

hydrogen, F and optionally substituted Ci - C 4 alkyl. 

5. A compound according to claim 1 , wherein R 2 is selected from the group of 
hydrogen, F, CI, Br, I, CF 3 , CF 2 CI, CF 2 H, CFH 2 , CF 2 OR 9 , CH 2 OR 9 , OR 9 , S(0) n R 9 , Ci - 

1 0 C 6 alkyl, Ci - C 6 haloalkyl, Ci - C 6 heteroalkyl, C 2 - C 6 alkynyl and C 2 - C 6 alkenyl, 
wherein the alkyl, haloalkyl, heteroalkyl, alkynyl and alkenyl groups may be optionally 
substituted. 

6. A compound according to claim 5, wherein R 2 is selected from the group of 
i 5 hydrogen, F, CI, CF 3 , CF 2 C1, CF 2 H, CFH 2 , Ci - C 4 alkyl, Ci - C 4 haloalkyl and d - C 4 

heteroalkyl, wherein the alkyl, haloalkyl and heteroalkyl groups may be optionally 
substituted. 

7. A compound according to claim 6, wherein R 2 is selected from the group of 
20 hydrogen, d - C 2 alkyl, Cj - C 2 haloalkyl and Ci - C 2 heteroalkyl, wherein the alkyl, 

haloalkyl and heteroalkyl groups maybe optionally substituted. 

8. A compound according to claim 7, wherein R 2 is CF 3 . 

25 9. A compound according to claim 1, wherein 

R 3 is selected from the group of hydrogen, Ci - C 6 alkyl, Ci - C 6 haloalkyl, Ci - 
C 6 heteroalkyl, C(Y)OR n and C00NR 10 R 1] , wherein the alkyl, haloalkyl and heteroalkyl 
groups may be optionally substituted; or 

R 3 and R 6 taken together form a three to eight membered saturated or unsaturated 
30 carbocyclic ring. 
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10. A compound according to claim 9, wherein R and R taken together form a 
four to six membered saturated or unsaturated carbocyclic ring. 

11. A compound according to claim 9, wherein R 3 is selected from the group of 
5 hydrogen, Q - C 4 alkyl, Ci ~ C 4 haloalkyl and Ci - C 4 heteroalkyl, wherein the alkyl, 

haloalkyl and heteroalkyl groups maybe optionally substituted. 

12. A compound according to claim 1 , wherein R 6 is selected from the group of 
hydrogen, CF 3 , CF 2 C1, CF 2 H, CFH 2 , Ci - C 6 alkyl, Ci - C 6 haloalkyl, Ci - C 6 heteroalkyl, 

10 aryl, arylalkyl, heteroaryl, C 2 - C6 alkynyl and C 2 - C 6 alkenyl, wherein the alkyl, 
heteroalkyl, haloalkyl, aryl, arylalkyl, heteroaryl, alkynyl and alkenyl groups may be 
optionally substituted. 

13. A compound according to claim 1 2, wherein R 6 is selected from the group 
15 of hydrogen, CF 3 , CF 2 C1, CF 2 H, CFH 2 , Q - C 4 alkyl, Cj - C 4 haloalkyl, Ci - C 4 

heteroalkyl, C 2 — C 4 alkynyl and C 2 - C 4 alkenyl, wherein the alkyl, heteroalkyl, haloalkyl, 
alkynyl and alkenyl groups may be optionally substituted. 

14. A compound according to claim 13, wherein R 6 is selected from the group 
20 of hydrogen, CF 3 , CF 2 C1, CF 2 H, CFH 2 , d - C 4 alkyl, Ci - C 4 haloalkyl and d - C 4 

heteroalkyl, wherein the alkyl, haloalkyl and heteroalkyl groups may be optionally 
substituted. 

15. A compound according to claim 12, wherein R 6 is selected from the group 
25 of aryl, arylalkyl and heteroaryl, wherein the aryl, arylalkyl and heteroaryl groups may be 

optionally substituted. 

16. A compound according to claim 1, wherein R 5 is selected from the group of 
hydrogen, CF 3 , CF 2 C1, CF 2 H, CFH 2 , Ci - C 6 alkyl, Ci - Q> haloalkyl, Ci - C 6 heteroalkyl, 

30 Cz ~ C 6 alkynyl, C 2 - Ce alkenyl, wherein the alkyl, haloalkyl, heteroalkyl, alkynyl and 
alkenyl groups may be optionally substituted. 
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17. A compound according to claim 16, wherein R 5 is selected from the group 



10 



15 



20 



25 



of hydrogep, CF 3 , CF 2 C1, CF 2 H, CFH 2 , Ci - C 6 alkyl, Ci - C 6 haloalkyl and Ci - C 6 
heteroalkyl, wherein the alkyl, haloalkyl and heteroalkyl groups may be optionally 
substituted. 

18. A compound according to claim 1 7, wherein R 5 is selected from the group 
of hydrogen, CF 3 , CF 2 C1, CF 2 H, CFH 2 , Ci - C 4 alkyl, d - C 4 haloalkyl and Ci - C 4 
heteroalkyl, wherein the alkyl, haloalkyl and heteroalkyl groups may be optionally 
substituted. 

19. A compound according to claim 1 8, wherein R 5 is hydrogen or CF 3 . 

20. A compound according to claim 1 , wherein R 7 is selected from the group of 
hydrogen, F, CI, Ci - C 4 alkyl, Ci - C 4 haloalkyl and Ci - C 4 heteroalkyl, wherein the 
alkyl, haloalkyl and heteroalkyl, groups may be optionally substituted. 

21 . A compound according to claim 1 , wherein R 8 is selected from the group of 
hydrogen, F, CI, Ci - C4 alkyl, Ci - C 4 haloalkyl and Ci - C 4 heteroalkyl, wherein the 
alkyl, haloalkyl and heteroalkyl, groups maybe optionally substituted 

22. A compound according to claim 21, wherein R 7 and R 8 are each hydrogen 
or optionally substituted Q - C 2 alkyl. 

23. A compound according to claim 1 , wherein R 9 is selected from the group of 
hydrogen, d - C 6 alkyl, Q - Cs haloalkyl and Ci - C 6 heteroalkyl, wherein the alkyl, 
haloalkyl and heteroalkyl groups maybe optionally substituted. 

24. A compound according to claim 23, wherein R 9 is selected from the group 
of hydrogen and optionally substituted C\ - C 4 alkyl. 



25. A compound according to claim 1, wherein R is selected from the group 
of hydrogen, S(0)R 12 , SO2R 12 , C(0)R 12 , CO2R 12 , Ci - C 6 alkyl, C, - C 6 haloalkyl and C x 
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- C 6 heteroalkyl, wherein the alkyl, haloalkyl and heteroalkyl groups maybe optionally 
substituted. 

26. A compound according to claim 25, wherein R 10 is selected from the group 
of hydrogen, S<0)R 12 , SO2R 12 , C(0)R 12 and C0 2 R 12 

27. A compound according to claim \ 9 wherein R 4 is selected from the group of 
hydrogen, Ci - C 4 alkyl, Ci - C 4 haloalkyl and C\ - C 4 heteroalkyl, wherein the alkyl, 
haloalkyl and heteroalkyl groups maybe optionally substituted. 

28. A compound according to claim 27, wherein R 4 is selected from the group 
of hydrogen and optionally substituted Ci - C 2 alkyl. 

29. A compound according to claim 1, wherein R 13 is selected from the group 
of CF 3 , CF 2 C1, CF 2 H, CFH 2 , CH 2 CF 3 , CH 2 CF 2 C1, CH 2 CC1 2 F 7 C, - C 6 alkyl, C 3 - C 6 
cycloalkyl, Ci - C 6 haloalkyl, Ci - C 6 heteroalkyl, C 2 - C 6 alkenyl, C 2 - Q> alkynyl, aryl, 
heteroaryl, arylalkyl and heteroarylalkyl, wherein the alkyl, cycloalkyl, haloalkyl, 
heteroalkyl, alkenyl, alkynyl, aryl, heteroaryl, arylalkyl and heteroarylalkyl groups may be 
optionally substituted; or 

R 6 and R 13 taken together form a five to seven membered saturated or unsaturated 
heterocyclic ring. 

30. A compound according to claim 29, wherein R 13 is selected from the group 
of CF 3 , CF 2 C1, CF2H, CFH 2 , CH 2 CF 3 , CH 2 CF 2 C1, CH 2 CC1 2 F, d - C 4 alkyl, Ci - C 4 
haloalkyl, Ci - C 4 heteroalkyl, C 2 - C 4 alkenyl and aryl, wherein the alkyl, haloalkyl, 
heteroalkyl, alkenyl and aryl groups may be optionally substituted; or 

R and R taken together form a five to six membered saturated or unsaturated 
heterocyclic ring. 

31 . A compound according to claim 30, wherein R 13 is selected from the group 
of CF 3 , CF 2 C1, CF 2 H, CFH 2 , CH 2 CF 3 , CH 2 CF 2 C1, CH 2 CC1 2 F, methyl, ethyl, propyl, 
isopropyl, isobutyl, cyclopropylmethyl, allyl; or 
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R and R taken together form a five membered saturated or unsaturated 
heterocyclic ring. 

32. A compound according to claim 1, wherein R 18 is selected from the group 
5 of hydrogen, F, CI, OR 16 , SR 16 , NR 16 R 17 , C, - C 4 alkyl, Ci - C 4 haloalkyl and Ci - C 4 

heteroalkyl, wherein the alkyl, haloalkyl and heteroalkyl groups maybe optionally 
substituted. 

33. A compound according to claim 32, wherein R 18 is selected from the group 
10 of hydrogen, F, CI, OR 16 , SR 16 and NR 16 R 17 . 

34. A compound according to claim 33, wherein R 18 is selected from the group 
of hydrogen, F, CI and OR 16 . 

15 35. A compound according to claim 1 , wherein R 19 is selected from the group 

of hydrogen, Q - C 4 alkyl, Q - C 4 haloalkyl and Ci - C 4 heteroalkyl, wherein the alkyl, 
haloalkyl and heteroalkyl groups maybe optionally substituted. 

36. A compound according to claim 35, wherein R 19 is selected from the group 
20 of hydrogen and optionally substituted Ci - C 4 alkyl. 

37. A compound according to claim 1 , wherein m is 0 or 1 . 

38. A compound according to claim 37, wherein m is 1. 



25 



30 



39. A compound according to claim 1, wherein W is selected from the group of 
NH,N{R 13 },N{C(Y)R n } andN{S02R n }. 

40. A compound according to claim 39, wherein W is NH or N{R 13 } . 

4L A compound according to claim 1, wherein X is selected from the group of 
0,S,NHandN{R n }. 
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42. A compound according to claim 41, wherein X is O or S. 

43. A compound according to claim 1 , wherein Y is O or S. 

44. A compound according to claim 43, wherein Y is O. 

45. A compound according to claim 1 , wherein Z is selected from the group of 
NH,N{R U } andO. 

46. A compound according to claim 45, wherein Z is NH or N{R n }. 

47. A compound according to claim 1, wherein V is S. 

48. A compound according to claim 1 , wherein V is O. 

49. A compound according to claim 1 , wherein: 

R 1 is selected from the group of hydrogen, F, CI, OR 9 , S(0) n R 9 , NR 10 R n , Ci - C 4 
alkyl, Ci - C 4 haloalkyl and Ci - C 4 heteroalkyl, wherein the alkyl, haloalkyl and 
heteroalkyl groups may be optionally substituted; 

R 2 is selected from the group of hydrogen, F, CI, Br, I, CF 3a CF 2 C1, CF 2 H, CFH 2 , 
CF 2 OR 9 , CH 2 OR 9 , OR 9 , S(0)nR 9 , Ci - C 6 alkyl, Ci - C 6 haloalkyl, Q-Q, heteroalkyl, C 2 
- C 6 alkynyl and C 2 -C 6 alkenyl, wherein the alkyl, haloalkyl, heteroalkyl, alkynyl and 
alkenyl groups may be optionally substituted 

R 3 is selected from the group of hydrogen, d - C 5 alky!, Ci - C 6 haloalkyl, Ci - 
C 6 heteroalkyl, C(Y)OR n and C(Y)NR I0 R n , wherein the alkyl, haloalkyl and heteroalkyl 
groups may be optionally substituted; or 

R 3 and R 6 taken together form a three to eight membered saturated or unsaturated 
carbocyclic ring; 

R 5 is selected from the group of hydrogen, CF 3 , CF 2 C1, CF 2 H, CFH 2 , Ci - C 6 alkyl, 
Ci - C 6 haloalkyl, Ci - C 6 heteroalkyl, C 2 - C6 alkynyl and C 2 - C 6 alkenyl, wherein the 
alkyl, haloalkyl, heteroalkyl, alkynyl and alkenyl groups may be optionally substituted; 
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R 6 is selected from the group of hydrogen, CF 3 , CF 2 C1, CF 2 H, CFH 2 , Ci - C 6 alkyl, 
Ci - Ce haloalkyl, Ci - C 6 heteroalkyl, aryl, arylalkyl, heteroaryl, C 2 - C 6 alkynyl and C 2 - 
C 6 alkenyl, wherein the alkyl, haloalkyl, heteroalkyl, aryl, arylalkyl, heteroaryl, alkynyl 
and alkenyl groups may be optionally substituted; or 

R 6 and R 13 taken together form a five to seven membered saturated or unsaturated 
heterocyclic ring. 

50. A compound according to claim 49, wherein: 

R 7 is selected from the group of hydrogen, F, CI, d - C 4 alkyl, Ci - C 4 haloalkyl 
and Ci - C 4 heteroalkyl, wherein the alkyl, haloalkyl and heteroalkyl groups may be 
optionally substituted; 

R 8 is selected from the group of hydrogen, F, CI, Ci - C 4 alkyl, Q - C 4 haloalkyl 
and Ci - C 4 heteroalkyl, wherein the alkyl, haloalkyl and heteroalkyl groups may be 
optionally substituted; 

R 13 is selected from the group of CF 3 , CF 2 C1, CF2H, CFH 2 , CH 2 CF 3 , CH 2 CF 2 C1, 
CH2CCI2F, Ci - C 6 alkyl, C, - C 6 haloalkyl, d - C 6 heteroalkyl, C 3 - Q cycloalkyl, C 2 - 
C 6 alkenyl, C 2 - C 6 alkynyl, aryl, heteroaryl, arylalkyl and heteroarylalkyl, wherein the 
alkyl, haloalkyl, heteroalkyl, cycloalkyl, alkenyl, alkynyl, aryl, heteroaryl, arylalkyl, and 
heteroarylalkyl groups may be optionally substituted; or 

R 6 and R 13 taken together form a five to seven membered saturated or unsaturated 
heterocyclic ring; and 

R 18 is selected from the group of hydrogen, F, CI, OR 16 , SR 16 , NR 16 R 17 , C, - C 4 
alkyl, Ci - C 4 haloalkyl and Q - C 4 heteroalkyl, wherein the alkyl, haloalkyl, heteroalkyl 
groups may be optionally substituted. 

51. A compound according to claim 50, wherein: 
mis 0 or 1; 

W is selected from the group of NH,N{R 13 }, N{C(Y)R 11 } andN{S0 2 R n }; 
X is selected from the group of O, S, NH and N{R 1! }; 
Y is O or S; and 

Z is selected from the group of NH, N{R U } and O. 
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52. A compound according to claim 1, wherein said compound is represented 
by formula (I). 

53. A compound according to claim 1, wherein said compound is represented 
5 by formula (II). 

54. A compound according to claim 1, wherein said compound is represented 
by formula (IE). 

10 55. A compound according to claim 1 , wherein said compound is represented 

by formula (IV). 

56. A compound according to claim 1, wherein said compound is selected from 
the group of: 
15 (3iO-2,3>4J-Tetrahycko-3-^ 
/|quinolin-8-one; 

(3^>2,3,4,7-Tetrahydro-3,4-dimethyl-10-(trifluorom 
/|quinolin-8-one; 

(3i?M-Ethyl-23A74etrah^ 
20 [ 1 ,4]oxazino[2,3-/lquinolin-8-one; 

(3#)-2,3,4J-Tetrahy<to^ 
[l,4]oxazino[23:/]quinolin-8--one; 

(3J0-23,4>7-Tetrahydro-3-^^ 
[1 ,4]oxazino[23-^]quinolin-8-one; 
25 (3*M-AIlyl-2,3,4J-tetr^^ 
[1 ^oxazino^^-Zlquinolin-S-one; 

(3£)-3-Ethyl-2,3A7-tetn^^^ 
/|quinolin-8-one; 

(3J?>3-Ethyl-2,3 ,4,7-tetrahydro-4-methyl-l 0-(trifluoromethyl)-8^- 
30 [1 ,4]oxazino[23-/|quinolin-8-one; 

(3J?>3,4-Diethyl-23A74e^ 
/)quinolin-8-one; 
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(3*>3-Ethyl-23,4,7-tetra^^ 
[l^Joxazinop^-Zlqiiinolin-S-one; 

(3^)^(2-Oiloro-2,2^fluoroethyl>3-ethyl-2^,4 /7-tetrahydro- 1 0- 
(trifluoromethyl)-8J^-[l,4]oxazino[2,3^qiiinolin-8-one; 
5 (3JO^(2,2-Difluoroethy^ 
[ l^oxazinop^-^lquinolm-S-one; 

(31Q-3-Ethyl-23A7-tetr^^ 
(l,4]oxazino[2^-/Jquinolin~8-one ; 
(3£)^Allyl-3-ethyl^ 
10 J]quinolin-8-one; 

(3J$-3-Ethyl-23A7-tet^ 
[ 1 ,4]oxazino[2^ : /]qiunoliii-8-one; 

(3iWS)-2,3,4,7-Tetrahydro-3-propy]-l 0-(trifluoromethyl)-877-[l,4]oxazino[2 5 3- 
yjquinolin-8-one; 

15 (3i^/S)-2,3 ,4,7-Tetrahydro-4-methyl-3-propyl- 1 0-(trifluoromethyl)-8#- 

[ 1 9 4]oxazino[2 > 3-/|quinolin-8-one; 

(3iM)^Ethyl-2,3A7-te^ 
(trifluoromethyi)- 8H-[ 1 ,4] oxazino[2,3^quinolin-8-one; 
(3i^S)-23A7-Te1xahy^ 
20 8/T-[l,4]oxazino[23-yjquinolin-8-one; 

(3i?)-2,3,4 9 7-Tetrahydro-3-isopropyH 0-(trifluoromethyl)-8/?-[l ,4]oxazino[2,3- 
/|quinolin-8-one; 

(3J^-23A7-Tetrahy<to^ 
[1 ,4]oxazino[2,3-y]qirinolin-8-one; 
25 (3^)^Ethyl-2,3A7-tetrahydro-3-isopropyl-10<tri^ 
[1 ,4]oxazino[2,3-/]quinolin-8-one; 

(3tf)-2,3A7-Tetrahyd^ 
SjFT-fl^oxazinop^^qiiinolin-S-one; 
(3iQ-4-(2-CMoro-2,2-di^^ 
30 (trifluoromethyl>8/^[l,4Joxa^ 

(3/0~4-(2>Difhioroethyl^ 
8J^[l,4]oxazino[2^-/]quinolin-8-one; 
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(3i?H-Allyl-2,3A7-tetrahydro-3-isopropyl-10-(trifluoromem 
[ l,4]oxazino[2,3^quinolin-8-one; 

(3/0-2,3 A7-Tetrahydro^ 
/|quinolin-8-one; 
5 (3*>2,3A7-Te1xahydro-3-ph^ 
[ 1 ,4]oxazino[2,3^quinolin-8-one; 

(3/y-4-Cyclopropylmet^ 
[ l,4]oxazino[2,3^quinolin-8-one; 
(3iO-3-Benzyl-23A7-tefr^ 
10 [1 ,4]oxazino[2,3^quinolin-8-one; 

2,3,4 ,7-Tetrahydro-l 0-(trffiuoromethyl)-8#-[l ,4]oxa2ino[2,3-/]qiiinolin-8-one; 
2,3,4,7-tetrahydro-4-(2,2,2-tr^ 
[ l,4]oxazino[2 3 3-^]quiiiolin-8-one; 

(7afl, 1 0aS)-7,7a,8,9, 1 0,1 0a-Hexahydro-l-(trifluoromethyl)-7-(2,2^- 
1 5 trifluoroe&yl)-4H-cycto^ 

(7a/UOaS)-7-Ethyl-7,7a,8,9,10,10a-hCT 
cyclopenta[5,6] [ 1 ,4]oxazino[23-/|quinolin-3-one; 

(7ai?,10a5)-7,7a,8,9,10,10a-Hexahydro-34sopropoxy-l-(trinuorome^ 
trifluoroethyl)-41/-cyclopenta[^^ 
20 (±M2£3i$-2,3,4,7-Tetr^^ 

(trifluoromethyl>8if-[l,4]oxazino[2,3-/3quinolin-8-one; 

(6atf)-6a,7,8,9 -Teti^ydro^(trifluoromethyl)-l^,6/f- 
pyrrolo[l\2 , :4,5][l,4]oxazino[23^qinnolin-2-onej 
2,3,4J-Tetrahydro-2^ 
25 /|qiiinolin-8-one; 

(3/?)-8-CWoro-3-ethylO,4-di^^^ 
(trifluoromethyl)-2^-[l ,4]oxazino[2,3^quinoline^ 

(3R) -3-Ethyl-3,4-dihydro-84sopropoxy-8-methoxy-4-(2,2,2-trifluoro 
(trifluoromethyI)-2ff-[ 1 ,4]oxazino[2,3-/]quinoline; 
30 (±)-2,3,4,7-Tetrah^^ 0-bis(trifluoromethyl)-8/f- 

[1 ,4]oxazino[2,3^quinoliii-8-oiie; 
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(-)-2,3,4/7-Tetrahydr^ 
[ 1 > 4]oxazino[2,3 «/|quiiiolin-8-one; 

(+)-2,3A7-Tetrahydro^^ 
[l,4]oxazino[2,3^quinolin-8-one; 

(±)-2,3A7-Tetrahyd^^ 
[l,4]oxazino[2,3-/|quinolin-8-one; 

(±)-23>4J-Te1rahydro-4^ 
[l,4]oxa2iiio[2,3-/|qiiinolin-8-one; 

(±)-4-Ethyl-23A7-tetr^ 
[l,4]oxazino[23^quinolin-8-one; 

(±)-2,3A7-Tetrahydro-3^^ 
[ 1 ,4]oxazino[2 ,3^/]quinolin-8-one; 

(->23>4J-Tetrahy^ 
[ 1 ,4]oxazmo[23T/]quinolin-8-one; 

(4>23A7-Tetrahydro-3,4-bte^^ 
[ l 5 4]oxazino[23-/|quinolin-8-one; 

(±)^CtyclopropyWt^ 
(tri£luoromethyl)-8^/-[ 1 ,4]oxazino[2,3-/]quinolin-8-oiie; 

(3i^-Cyclopropylmethyl-3^^ 
[ 1 ,4]oxa2ino[23^quinolin-8-one; 

(3i?M-(2<:hloroethyl)-2,3A^ 
[l,4]oxazino[2,3-/|quinolin-8-one; 

(±)-23A7-Teti^y<fro-2-m^ 
[l,4]oxazino[23^quinolin-8-one; 

(3i9-3-EthyM^2-hydroxy-2-me^^ 
(trifluoromethyl)-8^[l ,4]oxa2ano[2,3-/]quinolin-8-one; and 

(3J0-23A7-Tetrah^ 
8// r -[l,4]oxazino[2,3 : /Jquinolin-8-one. 
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57. A compound according to claim 1, wherein said compound is selected from 
the group of: 

(3i?)-23A7-Tetrahydro-3^ 
[ 1 ,4]oxazino[2,3-^Jquinolrn-8-one; 

(3/0-3-Ethyl-2>3>4J-tet^ 
1 1 ,4]oxazino[2,3^quinolin-8-one; 

(3i?M<2<:Moro-2;2-difluoroe^^ 
(trifluoromethyl>8#4M]oxaz^ 

(3/0^-(2,2-Dffluoroethyl)-3-ethyl-2,3A^ 
[ 1 ,4]oxazino[2,3-^] quinolin-8-one; 

(3iO-23A?-Te*i^ydro-3-isopr^^ 
SH-[1 ,4]oxazino[2 5 3-^]quiBolin-8-one; 

(3i?)^(2<Moro~2£^ifluoroethy^ 
(txifluoromethyl^Siy-tl^oxazmoP^^quinolin-S-one; 

(3i^)^(2,2-Difluoroethyl)-23,4J-tetrahydro-3-isopropyl- 
&H-[ 1 ,4]oxazino[2,3-/|quinolin-8-one; 

(7a/U0aS)-7-Ethyl-7Ja,8,9,^^ 
cyclopenta[5,6][l,4]oxazino[2,3-/|quinolin-3-one; 

(7aJU0a^-7/7aA94040a-Hexahy(ko-H^ 
trifluoroethyl)-4#-cyclopenta[5,6H^ 

(trifluoromethyl)-8H-[l,4]oxazino[2,3-/]q\iinolin-8-one; 

(±)-2^A7-Tetrahydro^(2,2,2-^^ 
[l,4]oxazino[2,3-/|quinolin-8-one; 

(->2,3,4,7-Tetrahydro^(2^,2^trifluoroethyl)-3,10 
[l,4]oxazino[2 3 3^quinolin-8~one; 

(+)-2,3 > 4J-Tetrahydro^.(2,2,2-trifluoroethyl>3,10-bk 
[l,4]oxazmo[2^^quinolin-8-one. 

58. A pharmaceutical composition comprising a pharmaceutically acceptable 
carrier and a compound of formula: 
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wherein: 

R 1 is selected from the group of hydrogen, F, CI, Br, I, NO2, OR 9 , NR 10 R U , 
S(0)nR 9 , Ci - C 8 alkyl, Ci - C 8 haloalkyl, Ci - C 8 heteroalkyl, C 3 - C 8 cycloalkyl, aryl, 
arylalkyl, heteroaryl, C 2 - C 8 alkynyl and C 2 - C 8 alkenyl, wherein the alkyl, haloalkyl, 
5 heteroalkyl, cycloalkyl, aryl, arylalkyl, heteroaryl, alkynyl and alkenyl groups may be 
optionally substituted; 

R 2 is selected from the group of hydrogen, F, CI, Br, I, CF 3 , CF 2 C1, CF 2 H, CFH 2 , 
CF 2 OR 9 , CH 2 OR 9 , OR 9 , S(0)„R 9 , NR ia R n , C, - Q alkyl, C, - C 8 haloalkyl, C 2 - C 8 
heteroalkyl, C 3 - C 8 cycloalkyl, aryl, arylalkyl, heteroaryl, C 2 - C 8 alkynyl and C 2 - C 8 
10 alkenyl, wherein the alkyl, haloalkyl, heteroalkyl, cycloalkyl aryl, arylalkyl, heteroaryl, 
alkynyl and alkenyl groups may be optionally substituted; 

R 3 and R 4 each independently is selected from the group of hydrogen, OR 9 , 
S(0)„R 9 , NR 10 R n , C(Y)OR n , C(Y)NR 10 R n , Ci - C 8 alkyl, C, - C 8 haloalkyl, Q - Cg 
heteroalkyl, C 3 - C 8 cycloalkyl, aryl, arylalkyl, heteroaryl, C 2 - C 8 alkynyl and C 2 - C 8 
1 5 alkenyl, wherein the alkyl, haloalkyl, heteroalkyl, cycloalkyl, aryl, arylalkyl, heteroaryl, 
alkynyl and alkenyl groups may be optionally substituted; or 

R 3 and R 4 taken together form a three to eight membered saturated or unsaturated 
carbocyclic or heterocyclic ring; or 

R 3 and R 5 taken together form a three to eight membered saturated or unsaturated 
20 carbocyclic ring; or 

R 3 and R 6 taken together form a three to eight membered saturated or unsaturated 
carbocyclic ring; or 

R 3 and R 13 taken together form a three to eight membered saturated or unsaturated 
heterocyclic ring; 

25 R 5 and R 6 each independently are selected from the group of hydrogen, CF 3 , 

CF 2 C1, CF 2 H, CFH 2> d - C 8 alkyl, C, - C 8 haloalkyl, Q - C 8 heteroalkyl, C 3 - C 8 
cycloalkyl, aryl, arylalkyl, heteroaryl, C 2 - C 8 alkynyl and C 2 - C 8 alkenyl, wherein the 
alkyl, haloalkyl, heteroalkyl, cycloalkyl, aryl, arylalkyl, heteroaryl, alkynyl and alkenyl 
groups may be optionally substituted; or 

30 R 5 and R 6 taken together form a three to eight membered saturated or unsaturated 

carbocyclic ring; or 
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R 5 and R 13 taken together form a three to eight membered saturated or unsaturated 
heterocyclic ring; or 

R 6 and R 13 taken together form a three to eight membered saturated or unsaturated 
heterocyclic ring; 

5 R 7 is selected from the group of hydrogen, F, CI, Br, I, d - Cg alkyl, Ci - C 8 

haloalkyl, Ci - C 8 heteroalkyl, aryl, heteroaryl, OR 9 , S(0)nR 9 , NR l0 R n , C(Y)OR n and 
C(Y)NR 10 R n , wherein the alkyl, haloalkyl, heteroalkyl, aryl and heteroaryl groups may be 
optionally substituted; 

R 8 is selected from the group of hydrogen, F, CI, Br, I, Ci - Cg alkyl, Ci ~ C 8 
10 haloalkyl, Ci - C 8 heteroalkyl, aryl, heteroaryl, OR 9 , S(0)nR 9 , NR 10 R 3 \ COOOR 1 1 and 

C(Y)NR 10 R n , wherein the alkyl, haloalkyl, heteroalkyl, aryl and heteroaryl groups may be 
optionally substituted; 

R 9 is selected from the group of hydrogen, Ci - C 8 alkyl, d - C 8 haloalkyl, Ci - 
Cg heteroalkyl, aryl, heteroaryl and arylalkyl, wherein the alkyl, haloalkyl, heteroalkyl, 
15 aryl, heteroaryl and arylalkyl groups may be optionally substituted; 

R 10 is selected from the group of hydrogen, d - C 8 alkyl, Ci - C 8 haloalkyl, Ci - 
C 8 heteroalkyl, aryl, heteroaryl, arylalkyl, CO2R 12 , C(0)R 12 , SO2R 12 and S(0)R 12 , wherein 
the alkyl, haloalkyl, heteroalkyl, aryl, heteroaryl and arylalkyl groups may be optionally 
substituted; 

20 R 11 and R 12 each independently is selected from the group of hydrogen, Ci - C 8 

alkyl, Ci - C 8 haloalkyl, Ci - C 8 heteroalkyl, aryl, heteroaryl and arylalkyl, wherein the 
alkyl, haloalkyl, heteroalkyl, aryl, heteroaryl and arylalkyl groups may be optionally 
substituted; 

R 13 is selected from the group of Ci - C 8 alkyl, Ci - C 8 haloalkyl, C x - C 8 
25 heteroalkyl, C 2 - C 8 alkenyi, C 2 - Cg alkynyl, C 3 - C 8 cycloalkyl, aryl, heteroaryl, 

arylalkyl and heteroarylalkyl, wherein the alkyl, haloalkyl, heteroalkyl, alkenyi, alkynyl, 
cycloalkyl, aryl, heteroaryl, arylalkyl and heteroarylalkyl groups may be optionally 
substituted; 

R 16 is selected from the group of hydrogen, Q - C 8 alkyl, Ci - C 8 haloalkyl, Ci 
30 Cg heteroalkyl, COR 17 , CO2R 17 and CONR 12 R 17 , wherein the alkyl, haloalkyl and 
heteroalkyl groups may be optionally substituted; 
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R 17 is selected from the group of hydrogen, d - Cg alkyl, Ci - Cg haloalkyl and d 
- C 8 heteroalkyl, wherein the alkyl, haloalkyl and heteroalkyl groups may be optionally 
substituted; 

R 18 is selected from the group of hydrogen, F, Br, CI, I, CN, Q - Cg alkyl, Ci - Cg 
haloalkyl, Ci - C 8 heteroalkyl, OR 16 , NR 16 R 17 , SR 16 , CH 2 R 16 , COR 17 , C0 2 R 17 , 
CONR 16 R 17 , SOR 17 and SQ2R 17 , wherein the alkyl, haloalkyl and heteroalkyl groups may 
be optionally substituted; 

R 19 is selected from the group of hydrogen, Ci - Cg alkyl, Ci - C 8 haloalkyl, Ci - 
C 8 heteroalkyl, C 2 - Cg alkenyl, C 2 - Cg alkynyl, C 3 - Cg cycloalkyl, aryl, heteroaryl, 
arylalkyl and heteroarylalkyl, wherein the alkyl, haloalkyl, heteroalkyl, alkenyl, alkynyl, 
cycloalkyl, aryl, heteroaryl, arylalkyl and heteroarylalkyl groups maybe optionally 
substituted; 

m is selected from the group of 0, 1 and 2; 

n is selected from the group of 0, 1 and 2; 

V is selected from the group of O and S; 

W is selected from the group of O, S(0)n, NH, N{R 13 }, N{C(Y)R n } and 
NCSO.R 11 }; 

X and Z each independently is selected from the group of O, S(0)n, NH, N{R n }, 
N{C(Y)R !1 }, N{S0 2 R 12 } andN{S(0)R 12 }; and 

Y is selected from the group of O, S, N{R 19 } and N{OR 19 }; 
and phannaceutically acceptable salts thereof. 

59. A pharmaceutical composition according to claim 58, wherein said 
composition is suitable for enteral, parenteral, suppository or topical administration. 

60. A pharmaceutical composition according to claim 58, wherein R 1 is 
selected from the group of hydrogen, F, CI, OR 9 , NR 10 R n , S(0)„R 9 , Ci - d alkyl, d - C 4 
haloalkyl and Cj - C 4 heteroalkyl, wherein the alkyl, haloalkyl and heteroalkyl groups 
may be optionally substituted. 

61 . A pharmaceutical composition according to claim 1, wherein R 2 is selected 
from the group of hydrogen, F, CI, Br, I, CF 3 , CF 2 C1, CF 2 H, CFH 2 , CF 2 OR 9 , CHbOR 9 , 
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OR 9 , SfOXxR 9 , C t - Qs alkyl, Ci - C 6 haloalkyl, Ci - C 6 heteroalkyl, C 2 - C 6 alkynyl and 
C 2 - C 6 alkenyl, wherein the alky], haloalkyl, heteroalkyl, alkynyl and alkenyl groups may 
be optionally substituted. 

5 62. A pharmaceutical composition according to claim 59, wherein 

R l is selected from the group of hydrogen, F and optionally substituted Ci - C 4 
alkyl; and 

R 2 is selected from the group of hydrogen, d - C 2 alkyl, Ci - C 2 haloalkyl and d 
- C 2 heteroalkyl, wherein the alkyl, haloalkyl and heteroalkyl groups may be optionally 
10 substituted. 

63. A pharmaceutical composition according to claim 58, wherein R 3 is 
selected from the group of hydrogen, Ci - C 6 alkyl, Ci - C 6 haloalkyl, d - C 6 heteroalkyl, 
CCY)OR n and C(Y)NR 10 R n , wherein the alkyl, haloalkyl and heteroalkyl groups may be 

15 optionally substituted; or 

R 3 and R 6 taken together form a three to eight membered saturated or unsaturated 
carbocyclic ring. 

64. A pharmaceutical composition according to claim 58, wherein R 6 is * 
20 selected from the group of hydrogen, CF 3 , CF 2 C1, CF 2 H, CFH 2 , d - C 6 alkyl, d - C 6 

haloalkyl, Ci - C 6 heteroalkyl, aryl, arylalkyl, heteroaryl, C 2 - C 6 alkynyl and C 2 - Ce 
alkenyl, wherein the alkyl, heteroalkyl, haloalkyl, aryl, arylalkyl, heteroaryl, alkynyl and 
alkenyl groups may be optionally substituted. 

25 65. A pharmaceutical composition according to claim 64, wherein R 6 is 

selected from the group of hydrogen, CF 3 , CF 2 C1, CF 2 H, CFH 2 , d - C 4 alkyl, Ci - C 4 
haloalkyl, Ci - C 4 heteroalkyl, C 2 - C 4 alkynyl and C 2 - C 4 alkenyl, wherein the alkyl, 
heteroalkyl, haloalkyl, alkynyl and alkenyl groups may be optionally substituted. 

30 66. A pharmaceutical composition according to claim 58, wherein R 5 is 

selected from the group of hydrogen, CF 3 , CF 2 C1, CFjH, CFH 2 , d - C 6 alkyl, d - C 6 



129 





WO 02/068427 



PCT/BBO2/O0538 



10 



15 



20 



25 



haloalkyl, Ci - Ce heteroalkyl, Cz ~ Cs alkynyl and C 2 - Ce alkenyl, wherein the alkyl, 
haloalkyl, heteroalkyl, alkynyl and alkenyl groups may be optionally substituted. 



selected from the group of hydrogen, CF 3 > CF2CI, CF 2 H, CFH 2 , Ci - C 4 alkyl, Ci - C 4 
haloalkyl and Ci - C4 heteroalkyl, wherein the alkyl, haloalkyl and heteroalkyl groups 
maybe optionally substituted. 

68. A pharmaceutical composition according to claim 58, wherein R 7 and R 8 
each independently is selected from the group of hydrogen, F, CI, Q - C 4 alkyl, Ci - C4 
haloalkyl and C\ — C 4 heteroalkyl, wherein the alkyl, haloalkyl and heteroalkyl groups 
maybe optionally substituted. 

69. A pharmaceutical composition according to claim 58, wherein 

R 9 is selected from the group of hydrogen, Ci - Q> alkyl, Ci - C 6 haloalkyl, Ci - 
C 6 heteroalkyl, wherein the alkyl, haloalkyl and heteroalkyl groups may be optionally 
substituted; and 

R 10 is selected from the group of hydrogen, S(0)R 12 , S0 2 R 12 , C(0)R 12 , C0 2 R 12 , Q 
- Ce alkyl, Ci - Cs haloalkyl and Ci - Cs heteroalkyl, wherein the alkyl, haloalkyl and 
heteroalkyl groups may be optionally substituted. 

70. A pharmaceutical composition according to claim 58, wherein R 4 is 
selected from the group of hydrogen, Ci - C4 alkyl, d - C4 haloalkyl and Ci - C 4 
heteroalkyl, wherein the alkyl, haloalkyl and heteroalkyl groups may be optionally 
substituted. 

71. A pharmaceutical composition according to claim 58, wherein R 13 is 
selected from the group of CF 3 , CF 2 C1, CF2H, CFH 2> CH2CF3, CH 2 CF 2 C1, CH 2 CC1 2 F, Ci - 
C 6 alkyl, Ci - C 6 haloalkyl, Ci - C 6 heteroalkyl, C 2 - C 6 alkenyl, C 2 - C 6 alkynyl, C 3 - C 6 
cycloalkyl, aryl, heteroaryl, arylalkyl and heteroarylalkyl, wherein the alkyl, haloalkyl, 
heteroalkyl, alkenyl, alkynyl, cycloalkyl, aryl, heteroaryl, arylalkyl and heteroarylalkyl 
groups may be optionally substituted; or 



67. A pharmaceutical composition according to claim 66, wherein R 5 is 
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R and R taken together form a five to seven membered saturated or unsaturated 
heterocyclic ring. 

72. A pharmaceutical composition according to claim 71, wherein R 13 is 
selected from the group of CF 3 > CF 2 C1, CF 2 H, CFH 2 , CH 2 CF 3 , OH 2 CF 2 Cl, CH 2 CC1 2 F, 
methyl, ethyl, propyl, isopropyl, isobutyl, cyclopropylmethyl, allyl; or 

R 6 and R 13 taken together form a five membered saturated or unsaturated 
heterocyclic ring. 

73. A pharmaceutical composition according to claim 58, wherein R 18 is 
selected from the group of hydrogen, F, CI, OR 16 , SR 16 , NR 16 R 17 , Ci - C 4 alkyl, Ci - C 4 
haloalkyl and Q - C 4 heteroalkyl, wherein the alkyl, haloalkyl and heteroalkyl groups 
maybe optionally substituted. 

74. A pharmaceutical composition according to claim 58, wherein R 19 is 
selected from the group of hydrogen, Ci - C 4 alkyl, C\ - C 4 haloalkyl and d - C 4 
heteroalkyl, wherein the alkyl, haloalkyl and heteroalkyl groups may be optionally 
substituted. 

75. A pharmaceutical composition according to claim 58, wherein m is 0 or 1. 

76. A pharmaceutical composition according to claim 58, wherein 

W is selected from the group of NH, N{R 13 }, N{C(Y)R U } and N{S02R n }; and 
X is selected from the group of O, S, NH and N{R* l }. 

77. A pharmaceutical composition according to claim 58, wherein 
Y is O or S; and 

Z is selected from the group of NH, N{R U } and O. 

78. A method of determining the presence of an androgen receptor (AR) in a 
cell or cell extract comprising: (a) labeling a compound according to any one of claims 1, 
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56 or 57; (b) contacting the cell or cell extract with said labeled compound; and (c) testing 
the contacted cell or cell extract to determine the presence of AR. 

79. A method for purifying a sample containing an androgen receptor in \itro y 
5 comprising: (a) contacting said sample with a compound according to any one of claims 1, 
56 ox 57; (b) allowing said compound to bind to said androgen receptor to form a bound 
compound/receptor combination; and (c) isolating said bound compound/receptor 
combination. 

10 80. A method of treating an individual having a condition mediated by an 

androgen receptor comprising administering to said individual a pharmaceutically 
effective amount of a compound according to any one of claims 1, 56, or 57. 

81 . A method according to claim 80, wherein said compound is represented by 
15 formula (T). 

82. A method according to claim 80, wherein said compound is represented by 
formula (II). 

20 83. A method according to claim 80, wherein said compound is represented by 

formula (m). 

84. A method according to claim 80, wherein said compound is represented by 
formula (IV). 



25 



85. A method according to claim 80, wherein said condition is selected from 
the group of acne, male-pattern baldness, sexual dysfunction, impotence, wasting diseases, 
hirsutism, hypogonadism, prostatic hyperplasia, osteoporosis, cancer cachexia, and 
hormone-dependent cancers. 
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86. A method according to claim 80, wherein said condition is alleviated with a 
therapy selected from the group of male hormone replacement therapy, female androgen 
replacement therapy and stimulation of hematopoiesis. 

87. A method of modulating an androgen receptor in an individual comprising 
administering to said individual an androgen receptor modulating effective amount of a 
compound according to any one of claims 1, 56, or 57. 

88. A method according to claim 87, wherein said individual has a condition 
mediated by an androgen receptor. 

89. A method according to claim 87, wherein said condition is selected from 
the group of acne, male-pattern baldness, sexual dysfunction, impotence, wasting diseases, 
hirsutism, hypogonadism, prostatic hyperplasia, osteoporosis, cancer cachexia, hormone- 
dependent cancers and a process mediated by an anabolic agent. 

90. A method according to claim 87, wherein said condition is alleviated with a 
therapy selected from the group of male hormone replacement therapy, female androgen 
replacement therapy and stimulation of hematopoiesis. 

91 . A method according to claim 87, wherein said modulation is activation. 

92. A method according to claim 91, wherein said individual has a condition 
mediated by an androgen receptor. 

93. A method according to claim 92, wherein said condition is selected from 
the group of acne, male-pattern baldness, sexual dysfunction, impotence, wasting diseases, 
hirsutism, hypogonadism, prostatic hyperplasia, osteoporosis, cancer cachexia, hormone- 
dependent cancers and a process mediated by an anabolic agent 
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94. A method according to claim 92, wherein said condition is alleviated with a 
therapy selected from the group of male hormone replacement therapy, female androgen 
replacement therapy and stimulation of hematopoiesis. 

5 95. A method according to claim 91, wherein said compound provides 50% 

maximal activation of AR at a drug concentration of less than 100 nM. 

96. A method according to claim 91, wherein said compound provides 50% 
maximal activation of AR at a drug concentration of less than 50 nM. 

10 

97. A method according to claim 91, wherein said compound provides 50% 
maximal activation of AR at a drug concentration of less than 20 nM. 

98. A method according to claim 91, wherein said compound provides 50% 
15 maximal activation of AR at a drug concentration of less than 10 nM. 

99. A method according to claim 87, wherein said modulation is inhibition. 

100. A method according to claim 99, wherein said individual has a condition 
20 mediated by an androgen receptor. 

101. A method according to claim 100, wherein said condition is selected from 
the group of acne, male-pattern baldness, sexual dysfunction, impotence, wasting diseases, 
hirsutism, hypogonadism, prostatic hyperplasia, osteoporosis, cancer cachexia, hormone- 

25 dependent cancers and a process mediated by an anabolic agent. 

101 . A method according to claim 100, wherein said condition is alleviated with 
a therapy selected from the group of male hormone replacement therapy, female androgen 
replacement therapy and stimulation of hematopoiesis. 
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103. A method according to claim 99, wherein said compound provides 50% 
maximal inhibition of AR at a drug concentration of less than 100 nM. 

134 



WO 02/068427 



PC17IB02/00538 



1 04. A method according to claim 99, wherein said compound provides 50% 
maximal inhibition of AR at a drug concentration of less than 50 nM. 

105. A method according to claim 99, wherein said compound provides 50% 
maximal inhibition of AR at a drug concentration of less than 20 nM. 

106. A method according to claim 99, wherein said compound provides 50% 
maximal inhibition of AR at a drug concentration of less than 10 nM. 

107. A method of treating cancer, comprising administering to a patient in need 
thereof a phaimaceutically effective amount of a compound according to any one of 
claims 1,56 or 57. 
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